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Comment s Depart men t 
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201 W. 103rd Street 
Indianapolis, IN 46290 

Introduction 

Who Should Read This Book? 

Late one Friday aft er noon your bosscomesinto your under sized cubic 1 e and drops a new 
project on your desk. This project looksjust liketheothersyou have been working on 
except it incl udes t ies t o sever al da t abases. Recent 1 y your company decided to move 
away fromhomegrown,flat-file data and is now using a relational data base. You have 
seen t erms 1 ike SQL, t a bl es, records, queries, and RDBMS, but you don't remember 



exactly what they all mean. You not ice the due date on the program is three, no, make 
that two, weeks away. (Apparent 1 y it had been on your boss's desk for a week!)Asyou 
begin 1 ooking for definit ion s and sampl e code to put those definitionsinto context,you 
discover t his book. 

This book is for people who want to learn the fundamentals of Structured Query 
Language (SQL)--quickl y. Through the use of countless exampl es, t his book depict s al 1 
the major component sofSQLaswell asoptionsthat areavailablewithvarious 
da t abase impl ementat ions. You should be able to apply what you learn here to 
r el at ion a 1 da t abases in a bu sin ess set t in g. 

Overview 

The first 14daysof this book show you how to use SQL to incorporate the power of 
modern relational databasesinto your code. By the end of Week 1, you will be able to 
use basic SQL commands to retrieve selected data. 



NOTE: If you are familiar with the basics and history of SQL, we suggest 
you skimthe first week's chapters and begin in earnest with Day 8, 
"Manipul ating Dat a." 



At the end of Week 2, youwill beabletousethe more advanced features of SQL, such 
as stored procedures and triggers, to make your programs more powerful. Week 3 teaches 
you how to streamline SQLcode;use the data dictionary;use SQL to generate more SQL 
code; work with PL/SQL, Transact -SQL, and SQL *Plus;andhandle common SQL mist akes 
and err or s. 

The syn t ax of SQL is expl ained and then brought to life in exampl es u sing Per son al 
Or acl e7, Microsoft Query, and other data base tools. You don't need access to any of 
these products to use this bo ok --it can stand alone as an SQL syntax reference. 
However, u sing one of these platforms and wal king t hough the exampl eswill helpyou 
under st and the nuances. 

Conventions Used in This Book 

This book uses the fol 1 owing t ypef ace convent ions: 

• Menunamesare separ at ed fr om menu opt ion s by a ver t ical bar (I). For exampl e, 
Fil e I Open mean s "sel ect the Open opt ion fr om the Fil e menu ." 



• New terms appear in italic. 



• Al 1 code in t he 1 ist ings t hat you t ype in (input ) appear s in boldface monospace. 
Output appears in st an dard monospace. 

• The input label and output label al so identify the nature of the code. 

• Manycode-relatedtermswithinthetext also appear in monospace. 

• Paragraphsthat begin with theanalysislabel explain the preceding code sampl e. 

• The synt ax 1 abel ident ifies synt ax st at ement s. 
The following special design featuresenhance the text: 



NOTE: Not es expl a in int er est ing or import ant pointsthat can helpyou 
understand SQL concept sand techniques. 



TIP: Tips are 1 it tie piecesof in for mat ion to begin to helpyou in real-world 
sit uat ions. Tips often offer shortcutsor in for mat ion to make a task easier 
or f ast er . 



WARNING: War n ings provide in for mat ion about det r iment al performance 
issues or dangerous errors. Pay careful attention to Warnings. 
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Week 1 At A Glance 

Let's Get Started 

Week 1 introduces SQL froma historical and theoretical perspective. The first 
statement you learn about is the SELECT st at ement , which enablesyou toretrievedata 
from the da t abase based on various user -specified options. Al so during Week 1 you study 
SQLfunctions, queryjoins, and SQLsubqueries(aquerywithin a query). Many exampl es 
helpyou under st and the se import ant t opics. These exampl es use Or acl e7, Sybase SQL 
Ser ver , Microsoft Access, and Microsoft Query and highl ight some of t he simil ar it ies 
and differencesamong theproducts.The content of the exampl esshouldbeuseful and 
interesting to a broad groupof readers. 
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- Day 1 - 
Introduction to SQL 

A Brief History of SQL 

The hist or y of SQL begin s in an IBM 1 a bora t or y in San Jose, Cal if or nia, where SQL was 
developed in the late 1970s. The in it ia Is stand for Structured Query Language, and the 
language itself isoften referred to as "sequel." It wasoriginally devel oped for IBM's 
DB 2 product (a r el at ion a 1 da t abase management syst em, or RDBMS, that can st il 1 be 
bought todayfor various pi at forms and environment s). In fact,SQLmakesan RDBMS 
possibl e. SQL is a nonprocedural language,in contra st to the procedural or third- 
generation languages(3GLs)such asCOBOLandCthat had been createduptothat 
t ime. 



NOTE: Nonprocedural means what rat her than how. For exampl e, SQL describes 
what data to retrieve, delete, or insert, rather than how to per form the 
operation. 



The characteristic that differ ent iat es a DBMS from an RDBMS is that the RDBMS 
provides a set-oriented data base language. For most RDBMSs, t his set -or ient ed da t abase 
language is SQL. Set oriented mean s that SQL processes set s of dat a in groups. 

Two standards organizations, the American National Standards Institute (ANSI) and 
the International Standards Organization (ISO), currently promote SQL standards to 
industry. The ANSI-92 standardisthestandardfor theSQLusedthroughout this book. 
Although these standard-making bodies prepare standards for database syst em designer s 
to follow, all database product s differ fromthe ANSI standard to some degree. In 



addition, most systems provide some proprietary extensions to SQL that extend the 
language into a true procedural language. We have used various RDBMSs to prepare 
the exampl esin th is book to give you an idea of what to expect fr om t he common 
database systems. (We discuss procedural SQL-known as PL/SQL--on Day 18, "PL/SQL: An 
Introduction," and Tr ansa ct -SQL on Day 19, "Tr an sact -SQL: An Introduction.") 

A Brief History of Databases 

A 1 it tie background on the evolution of databases and data base the or y will helpyou 
under st and the workings of SQL. Dat aba se syst ems st or e inf or mat ion in every 
conceivable business environment . Fromlarge tracking data bases such as airline 
reservation systems to a chil d's basebal 1 card col 1 ect ion , dat abase systems store and 
dist r ibut e the data that we depend on . Unt il t he 1 ast few year s, 1 arge dat abase syst ems 
could be run only on large mainframe compu t er s. These machineshave traditionally 
been expensive to design, purchase, and maintain. However, today's generation of 
powerful , inexpen sive wor kst at ion compu t er s en abl es pr ogr ammer s to design software 
that maintains and distributes data quickly and inexpensively. 

Dr. Codd's 12 Rules for a Relational Database Model 

The most popul ar data st or age model istherelational data base, which grew fromthe 
seminal paper "ARelational Model of Data for Large Shared Data Banks," writ ten by 
Dr.E.F.Coddin 1970. SQL evolvedto servicetheconceptsof therelational data base 
model. Dr. Codd defined 13 rules, oddly enough referred to asCodd's 12 Rul es, for the 
r el at ional model : 

0. A r el at ional DBMS must be able to manage data bases entirely through its 
relational capabilities. 

1. In for mat ion rul e-- Al 1 in for mat ion in a r el at ional dat abase (incl uding t abl e 
and col umn names) is represent ed expl icit 1 y as val ues in t abl es. 

2. Guaranteed access-Ever y value in a r el at ional database isguaranteed to be 
accessibl e by u sing a combinat ion of the table name, primary key value, and 

c o 1 u mn n a me . 

3. Syst emat ic nul 1 value support -The DBMS provides syst emat ic support for the 
treat ment of null values (unknown or inapplicabledata),distinct fromdefault 
values, and independent of any domain. 

4. Act ive, onl ine r el at ional cat al og-The descr ipt ion of the dat abase and it s 
contents is represented at the logical level as tables and can therefore be 
queried using the database language. 

5. Comprehensive dat a subl anguage-At 1 east one support ed language must have a 



well -defined syntax and be comprehensive. It must support data definition, 
manipul at ion, int egrit y r ul es, aut hor izat ion , and transactions. 

6. View updat ing r ul e-Al 1 viewsthat are theoretically updatable can be updated 
through the system. 

7. Set -1 evel in sert ion, updat e, and del et ion --The DBMS support snot onl y set - 
1 evel r et r ieval s but a 1 so set -1 evel in sert s, updat es, and del et es. 

8. Physical data independence-Application programs and ad hoc programs are 
logically unaffected when physical access methods or storage structures are 
al t er ed. 

9. Logical data independence-Appl ication programs and ad hoc programs are 
logically unaffected, to the extent possible, when changes are made to the table 
st r uct ur es. 

10. Integrity independence--The database language must be capable of defining 
integrity rules. They must be stored in the onl in e catalog, and they cannot be 
bypassed. 

11. Distribution independence-Appl icat ion programs and ad hoc request s are 
logicallyunaffectedwhen data isfirst distributedor when it isredistributed. 

12. Nonsubver sion-It must not be possibl e t o bypass the integrity rules defined 
through the database language by using lower-level languages. 

Most databaseshavehada "par ent /chil d" r el at ion ship; t hat is, a parent node woul d 
con t a in fil e point er s t o it s chil dr en . (See Figure 1.1.) 

Figure 1.1. 

Codd's relational database management system. 

This me t hod has several advantagesandmanydisadvantages.In itsfavor isthefact 
that the physical structureof data on a disk becomes unimpor t an t . The pr ogr ammer 
simply st or es point er s t o the next location, so data can be accessed in t his manner . Al so, 
data can be added and deleted easily. However, different groups of in for mat ion could 
not be easilyjoined to formnew in for mat ion. The format of the data on the disk coul d 
not be arbitrarily changed after the data base wascreated.Doing so would require the 
creation of a new database structure. 

Codd's idea for an RDBMS usesthemathematical conceptsofrelational al gebr a t o 
break down data in to sets and related common subset s. 

Because in for mat ion can naturally be grouped in to distinct sets,Dr.Codd organized his 
database systemaround this concept. Under therelational model, data is separated in to 



set s t hat r esembl e a table structure.Thistable structure con sist s of individual data 
elementscalledcolumnsor fields.Asingleset ofagroupoffields is known asarecord 
or r ow . For instance,to create a relational data base consist ing of empl oyee data, you 
might st art with a table called employee that containsthefollowingpiecesof 
infor mat ion : Name, Age, and Occupation. These three pieces of dat a make up t he fiel ds in 
the employee t abl e, shown in Tabl e 1.1. 

Table 1.1. The EMPLOYEE table. 



Name 


Age 


Occupat ion 


Will Williams 


25 


El ect r ical engineer 


Dave Davidson 


34 


Museum cur a tor 


Jan Janis 


42 


Chef 


Bil 1 Jackson 


19 


Student 


Don DeMarco 


32 


Game programmer 


Becky Boudreaux 


25 


Model 



The sixrowsaretherecordsin the employee table.To retrieve a specific record fromthis 
t abl e, for exampl e,Dave Davidson, a user would instruct the database management 
systemto retrieve the recordswhere the name field wasequal to Dave Davidson. If the 
DBMShadbeen instructedtoretrieveall thefieldsin therecord,the empl oyee's name, 
age, and occupat ion would be returned to the user. SQL is the language that tellsthe 
database to retrieve thisdata.A sampl e SQL st at ement that makes t his query is 

SELECT * 
FROM EMPLOYEE 

Remember that the exact syntaxisnot import ant at t his point . We cover t his t opic in 
much greater detail beginning tomorrow. 

Because the variousdata it ems can be grouped according to obvious r el at ion ships (such 
as t he r el at ion ship of Employee Name t o Employee Age), t h e r el at ion al dat aba se model 
gives the database designer a great deal of flexibility to describe the r el at ion ships 
between the data el e me nt s. Through the mat hemat ical conceptsofjoin and union, 
relational data base scan quicklyretrievepiecesofdatafromdifferent sets(tables)and 
return themto the user or programasone "joined" collect ion of data. (See Figure 1.2.) 
The join feat ur e enabl es t he designer to st or e set s of infor mat ion in separ at e t abl es to 
reduce r epet it ion . 

Figure 1.2. 

The join feature. 



Figure 1.3 shows a union. The union would return only data common to both sources. 



Figure 1.3. 

The union feature. 

Here's a simpl e exampl e that showshow data can be logically divided between two 
t abl es. Tabl e 1.2 is cal 1 ed responsibilities and cont ains two fiel ds: name and duties. 

Table 1.2. The RESPONSIBILITIES table. 



Name 


Dut ies 


Becky Boudreaux 


Smil e 


Becky Boudreaux 


Walk 


Bil 1 Jackson 


Study 


Bil 1 Jackson 


Int er view for jobs 



It woul d be improper t o dupl icat e the empl oyee's age and occupation fiel ds for each 
record. Over t ime, unnecessary dupl icat ion of data would waste a great deal of hard 
disk space and increase access time for the RDBMS. However, if name and duties were 
st or ed in a separ at e t abl e n amed responsibilities, theuser couldjoin the 
responsibilities and employee t abl es on the NAMEfield. Instructing the RDBMS to 
r et r ieve al 1 fiel ds from the responsibilities and employee t abl es where the name fiel d 
equal s Becky Boudreaux woul d r et ur n Tabl e 1.3. 

Table 1.3. Return values from retrieval where NAME equals Becky Boudreaux. 



Name 


Age 


Occupat ion 


Dut ies 


Becky Boudreaux 


25 


Model 


Smil e 


Becky Boudreaux 


25 


Model 


Walk 



More detailed exampl es of join s begin on Day 6, "Joining Tabl es." 

Designing the Database Structure 

The most import ant decision for a database designer, aft er the hardware pi atf or mand 
the RDBMS have been chosen, is the structure of the tables. Decision s made at t his st age 
of the design can affect per for ma nee and pr ogr amming later during the devel opmen t 
process. The process of separ at ing dat a int o dist inct , unique set s is cal 1 ed normalization. 



Today's Database Landscape 



Computing technology has made a permanent change in the ways businesses work around 
the world. Information that was at one time stored in warehouses full of filing 
cabinetscan now be accessed instantaneously at theclickof a mousebutton.Orders 
pi aced by cu st omer s in foreign countries can now be instantly processed on the floor of 
a manufacturing facility.Although 20yearsago much of th is in for mat ion had been 
t r an spor ted onto cor por at e mainfr a me da t abases, of f ices st il 1 oper at ed in a bat ch - 
processing environment. If a query needed to be per for med, someone not if ied the 
management information syst ems (MIS) department ; the requested data was delivered as 
soon aspossible (though often not soon enough). 

In addition to the devel opment of the relational data base model, two technologiesled 
to the rapid growth of what are now called client /server database syst ems. The first 
import ant technologywasthepersonal comput er . Inexpen sive, easy-t o-use appl icat ions 
such as Lot us 1-2-3 and Word Perfect enabl ed empl oyees (and home comput er user s) t o 
create documents and manage data quickly and accur at el y . User s became accustomed to 
continuallyupgrading syst ems because t he r at e of change was so rapid, even as t he price 
of the more advanced systemscontinued to fall. 

The second import ant technologywasthe local areanetwork (LAN) and it s int egr at ion 
into offices across the world. Although users were accustomed to terminal connections 
to a corporate mainframe, now word processing files could be stored locally within an 
office and accessed fromany computer attached to the network. After the Apple 
Macintosh introduced a friendl y graphical user interface, computers were not only 
inexpen sive and powerful but also easy to use.In add it ion, they could be accessed from 
remote sit es, and large amountsof data could be off-loaded to depart mental data 
server s. 

During this time of rapid change and advancement, a new type of syst em appear ed. 
Cal 1 ed client/ server development because processing is split between client comput er s and a 
database server,thisnew breed of appl icat ion was a radical change from main fra me - 
based application programming. Among the many advantages of this type of architecture 
are 

• Reduced maint enance cost s 

• Reduced network load (processing occurs on data base server or client comput er ) 

• Multiple operating systems that can inter oper ate aslongastheysharea common 
net work pr ot ocol 

• Improved data integrity owing to centralized data location 

In Implementing Client/Server Computing, Bernard H.Boar defines client /server computing as 
fol 1 ows: 



Client/server computing is a processing model in which a single application is 
partitioned between multiple processors (front-end and back-end) and the 
processors cooperate (transparent to the end user) to complete the processing as a 
singl e unified t ask. Impl ement ing CI ient /Server Comput ing A cl ient /server bond 
product ties the processors together to provide a single system image (illusion). 
Sh area bl ere sour ces are po sit ioned asrequestor clientsthat accessauthorized 
services. The architectureisendlesslyrecursive;in turn,serverscan become 
clients and request servicesof other serverson thenetwork,and so on and so on. 

This t ype of appl icat ion devel opment requires an entirelynew set of programming skil 1 s. 
User interface programming is now written for graphical user in t erf aces, whet her it be 
MS Windows, IBM OS/2, Apple Macintosh, or the UNIX X-Window system. Using SQL and a 
network connect ion, the appl icat ion can interface to a data base residing on a remote 
server . The increased power of per sonal comput er hardware enablescr it ical data base 
inf or mat ion to be st or ed on a r el at ivel y inexpen sive st andal one ser ver . In addit ion , t his 
server can be replaced later with 1 it tie or no change to the client appl icat ions. 

A Cross-Product Language 

You can appl y t he basic concept s introduced in this book in many environment s--for 
exampl e, Microsoft Access running on a singl e-u ser Windows appl icat ion or SQL Ser ver 
runningwith 100 u ser connect ions.Oneof SQL's great est benefit s is t hat it is t r ul y a 
cross-pl atformlanguage and a cross-product language. Because it is also what 
programmers refer to asa high-1 evel or fourth -generation language (4GL), a 1 arge 
amount of work can be donehigher-1 evel language 4GL (f our th -gen er at ion) language 
fourth -g en er at ion (4GL) language in fewer linesof code. 

Early Implementations 

Oracle Corporation released the first commercial RDBMS that used SQL. Although the 
or igin al ver sion s were devel oped for VAX/VMS systems,Oracle wasone of the first 
vendor s to release a DOS ver sion of its RDBMS. (Or acl e is now available on more than 
70 platforms.) In the mid-1980s Sybase released its RDBMS, SQL Server. With client 
1 ibr aries for da t abase access, support for stored procedures (discussed on Day 14, 
"Dynamic Uses of SQL"), and interoperability with various networks, SQL Server became 
a successful product,particularlyin cl ient /ser ver environ me nts. One of the strongest 
point s for bot h of t heseSQL Ser ver powerful da t abase syst ems is t heir seal abil it y across 
pi at for ms. C 1 anguage code (combined wit h SQL) written for Oracleon a PCisvirtually 
identical toitscounterpart written for an Oracledatabase running on a VAX syst em. 

SQL and Client/Server Application Development 

The common thread that runsthroughout cl ient /ser ver appl icat ion devel opment is t he 
u se cl ient /ser ver comput ing of SQL and r el at ion a 1 da t abases. Al so, u sing t his d at abase 



t echnol ogy in a singl e-user business a ppl ic at ion posit ions t he appl icat ion for fut ur e 
gr owt h. 

An Overview of SQL 

SQL is the de facto standard language used to manipulate and retrieve data fromthese 
r el at ion a 1 dat abases. SQL enabl es a programmer or da t abase admin ist rat or t o do t he 
fol 1 owing: 

• Modify a dat abase's structure 

• Change syst em secur it y set t ings 

• Add user permissions on dat abases or t abl es 

• Query a dat abase for information 

• Updat e t he cont ent s of a dat abase 



NOTE:ThetermSQLcan be confusing. The S, for Structured, and the L, for 
Language, are straightforward enough, but the Qh a little misleading. Q, 
of cour se, st ands for "Query," which --if t a ken 1 it eral 1 y--woul d restrict you 
t o asking the data base quest ions. But SQL does much more than ask 
questions.With SQL you can al so createtables, add data, delete data, 
splice data together,trigger act ions based on changes to the data base, and 
st ore your quer ies wit hin your program or dat abase. 

Unfortunately,there is no good substitute for Query. Obviou si y, 
Structured Add Modify Delete Join Store Trigger and Query Language 
(SAMDJSTQL) is a bit cumber some. In t he int er est of harmony, we wil 1 st ay 
with SQL. However, you now know that itsfunction is bigger than itsname. 



The most commonl y u sed st at ement in SQL is t he select st at ement (see Day 2, 
"In t r oduct ion to the Query: The select St at ement "), which retrievesdata fromthe 
database and returnsthe data to the user.The employee t abl e exampl e il 1 ust r at es a 
t ypical exampl e of a select st at ement sit uat ion . In addit ion t o t he select st at ement , 
SQLprovidesstatementsforcreatingnewdatabases,tables,fields,andindexes,aswell 
as statementsfor inserting and deleting records. ANSI SQL al so recommends a core 
group of data manipul at ion funct ions. As you wil 1 find out , many dat abase syst ems a 1 so 
have tools for ensuring data integrity and enforcing security (see Day 11, "Controlling 
Tr an sac t ions") t hat enabl e pr ogr ammer sto stopthe execution of a groupof commands if 
a certain condition occurs. 



Popular SQL Implementations 



This sect ion int r oduces some of the more popul ar impl ementationsof SQL, each of which 
has it s own strengths and weaknesses. Where some impl ement at ion s of SQL have been 
developedfor PCuseandeasyuser in t er act ivit y, ot her shave been developedto 
accommodat e very large databases (VLDB). This sect ions int r oduces sel ect ed key 
featuresof some impl ement at ions. 



NOTE: In addition to serving as an SQL refer en ce, t his book al so contains 
many pr act ical software development examples. SQL is useful only when it 
sol ves your r eal -wor 1 d pr obi ems, which occur in side your code. 



Microsoft Access 

We use Microsoft Access, a PC -based DBMS, to illustrate some of the exampl es in t his 
t ex t . Access is very easy to u se. You can use GUI toolsor manuallyenter your SQL 
st at ement s. 

Personal Oracle7 

We use Per so nal Or acle7, which represent s t he 1 ar ger corpor at e data base world,to 
demonstrate command-line SQL and database management techniques. (These techniques 
are import ant because the daysof the standalone machine are drawing to an end, as are 
the days when knowing one database or one operating syst em was enough .) In command- 
line REl, simpl e stand + [cedilla]one SQL statements are entered in to Oracle's SQL*P1 us 
t ool . This t ool then returnsdata to the screen for theuser to see, or it performs the 
appropriate action on the database. 

Most exampl es are directed toward the beginning pr ogr ammer or f ir st -t ime u ser of SQL. 
We begin wit h the simpl est of SQL statements and advance to the topicsof transaction 
management and st or ed procedure pr ogr amming. The Or acl e RDBMS is dist r ibu t ed wit h a 
ful 1 compl ement of devel opment t ool s. It incl udes a C++ and Visual Basic language 
1 ibr ar y (Or acl e Object s for OLE) that can 1 ink an appl icat ion to a Per sonal Or acl e 
database. It a 1 so comes wit h graphical tool s for dat abase, u ser , and object 
administ ration,aswell asthe SQL*Loader ut il it y, which is u sed to import and export 
data to and fromOracle. 



NOTE: Per son a 1 Or acl e7 is a seal ed -down ver sion of t he ful 1 -bl own 
Or acl e7 server product . Personal Or acl e7 al 1 ows onl y singl e-user 
connections (as the name implies). However, the SQL syntax used on this 



product is identical to that used on the larger, more expensive versions of 
Or acl e. In addit ion , t he t ool s u sed in Per sonal Oracle7 have much in 
common with the Or acle7 product. 



We chose the Personal Oracle7 RDBMS for several reasons: 

• It includes nearly all the tool s needed to demonstrate the topics discussed in this 
book. 

• It is available on virtually every platformin use today and is one of the most 
popular RDBMS product s worl dwide. 

• A 90-day t r ial copy can be downloaded fromOracle Corporation'sWorld Wide 
Web server ( ht t p://www.or acl e.com ). 

Figure 1.4 shows SQL*P1 usfromthis suite of tools. 

Figure 1.4. 

Oracle's SQL*Plus. 



TIP: Keep in mind that nearly all the SQL code given in this book is 
port abl e to ot her da t abase management syst ems. In cases where synt ax 
differ s great 1 y among different vendor s' product s, exampl es are given to 
illustrate these differences. 



Microsoft Query 

Microsoft Query (see Figure 1.5) is a useful query tool that comes packaged with 
Microsoft 's Windows devel opment t ool s, Visual C++, and Visual Basic. It u ses t he ODBC 
standard to communicate with under 1 ying da t abases. Microsoft Query passes SQL 
st at ement s t o a driver , which pr ocesses t he st at ement s before passing themto a data base 
syst em. 

Figure 1.5. 

Microsoft Query. 

Open Database Connectivity (ODBC) 

ODBC is a functional library designed to provide a common Appl icat ion Programming 
Int er face (API) to under 1 ying da t abase syst ems. It communicat es wit h the da t abase 
t hr ough a 1 ibr ar y dr iver , ju st a s Windows communicat es wit h a pr int er via a pr int er 



driver. Depending on the database being used, a networking driver may be required to 
connect toaremotedatabase.Thearchitectureof ODBC is il 1 u st rated in Figure 1.6. 



Figure 1.6. 

ODBC structure. 

The unique feature of ODBC (as compared to the Oracle or Sybase 1 ibraries) is that none 
of its functions are dat abase -vendor specific. For in st a nee, you can use the same code to 
per f or m quer ies again st a Microsoft Access t abl e or an Informix dat abase wit h 1 it 1 1 e or 
no modificat ion. Once again, it shouldbenotedthat most vendors add some pr opr iet ar y 
extensions to the SQL standard, such as Micro soft 'sand Sybase's Transact -SQL and 
Oracle's PL/SQL. 

You should alwaysconsult the documentation before beginning to work with a new 
dat a source. ODBC has devel oped in to a standard adopt ed in to many products,including 
Visual Basic, Visual C++, FoxPro, Borland Del phi, and PowerBuilder.As always, 
appl icat ion devel oper s need to weigh the benefit of using the emerging ODBC standard, 
which enablesyou to design code without regard for a specific database,versusthe 
speed gained by using a database specific function library. In other words, using ODBC 
will be more portable but slower than using the Oracle7 or Sybase libraries. 

SQL in Application Programming 

SQL was original 1 y made an ANSI st andar d in 1986. The ANSI 1989 st andard (oft en 
called SQL-89) defines three types of interfacing to SQL within an application program: 

• Module Language- Uses procedures within programs. These procedures can be 
called by the appl icat ion programand can return valuesto the programvia 
par amet er passing. 

• Embedded SQL-Uses SQL st atement s embedded with actual programcode.This 
method often requiresthe use of a pr ecompil er t o process t he SQL st at ement s. The 
standard defines statements for Pascal , FORTRAN, COBOL, and PL/1. 

• Direct In voc at ion --Left up t o the impl ement or . 

Before the concept of dynamic SQL evolved, embedded SQL was t he most popul ar way to 
u se SQL wit h in a program. Embedded SQL, which is st il 1 used, uses static SQL-meaning 
that t he SQL st at ement is compiled into the application and cannot be changed at 
runt ime. The pr incipl e is much t he same as a compil er ver su s an int erpr et er . The 
performance for thistypeofSQLisgood;however,it is not flexible --and cannot always 
meet the needs of today 's changing bu sin essenvir on ments. Dynamic SQL is discussed 
short 1 y. 

The ANSI 1992 st andar d (SQL-92) extended the language and became an international 



standard.lt defines three level s of SQL compl iance:entry, in ter media t e, and f ul 1 . The 
new features introduced include the following: 

• Connect ion s t o dat abases 

• Scr ol 1 abl e cur sor s 

• Dynamic SQL 

• Out er joins 

This book cover s not onl y al 1 t hese ext en sion s bu t al so some pr opr iet ar y ext en sion s u sed 
by RDBMS vendor s. Dynamic SQLallowsyou topreparetheSQLstatement at r unt ime. 
Although the performance for this type of SQL is not asgoodasthat of embedded SQL, 
it provides t he appl icat ion devel oper (and user)with a great degree of fl exibil it y . A 
call-level in ter face, such as ODBC or Sybase's DB-Libr ary, is an exampl e of dynamic 
SQL. 

Call -level interfacesshouldnot be a new concept to appl icat ion pr ogr ammer s. When 
using ODBC, for instance,you simpl y fill a variable with your SQL statement and call 
the function to send the SQLstatement to the database.Errorsor resultscan be 
returned to the programthrough the use of other function callsde signed for those 
purposes. Resul t s ar e r et ur ned t hr ough a process known as t he binding of variables. 

Summary 

Day 1 covers some of the history and structure behind SQL.Because SQL and relational 
dat abases are so cl osel y 1 inked, Day 1 al so cover s (al beit brief 1 y) the hist or y and 
function of relational databases. Tomorrow is devoted to the most import ant component 
of SQL: the query. 

Q&A 

Q Why should I be concerned about SQL? 

AUntil recently,if you weren't working on a large database system, you 
pr obabl y had only a passing knowledge of SQL. Wit h the advent of cl ient /server 
development tools (such as Visual Basic, Visual C++, ODBC, Borl and's Del phi, and 
Powersoft 's Power Buil der) and the movement of several 1 arge dat abases (Oracl e 
and Sybase) t o the PC pi at for m, most business appl icat ions being devel oped today 
require a working knowledge of SQL. 

Q Why do I need to know anyt hing about relational dat abase theory to use 
SQL? 



A SQL wasdeveloped to service relational databases.Without a minimal 
under st anding of relational data base theory,you will not be able to use SQL 
effectively except in the most trivial cases. 

QA11 the new GUItoolsenable me to clickabuttonto write SQL. Why 
should Is pendt ime 1 ear ning to wr it e SQL manual 1 y? 

A GUI toolshavetheirplace,andmanuallywritingSQLhasitsplace.Manually 
written SQL is generally more efficient than GUI-wr it t en SQL. Al so, a GUI SQL 
statement is not aseasytoreadasamanuallywritten SQLstatement. Final 1 y, 
knowing what is going on behind the sceneswhen you use GUI toolswill helpyou 
get the most out of them. 

QSo,if SQLisstandardized,shouldIbe able to programwith SQL on any 
dat abases? 

A No, you will be a ble to programwith SQLonlyon RDBMS dat abases t hat 
support SQL, such as MS-Access, Or acl e, Sybase, and Informix. Al though each 
vendor 's impl ementation will differ slightlyfromtheothers,you shouldbeable 
to use SQL wit h very few adjust men t s. 



Workshop 

The Workshopprovidesquiz questionsto help sol idif y your under st anding of the 
material cover ed,aswell as exercises t o provide you w it h experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 



Quiz 



1. What makes SQL a nonprocedural language? 

2. How can you tell whether a database is truly relational? 

3. What can you do with SQL? 

4. Name the process that separ at es dat a int o dist inct , unique set s. 



Exercise 



Det ermine whether the data base you useat work or at home is truly relational 
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- Day 2 - 

Introduction to the Query: The SELECT 

Statement 

Objectives 

Welcome to Day 2! By the end of the day you will be able to do the following: 

• Writ e an SQL query 

• Select andlist all rowsandcolumnsfromatable 

• Select andlist selectedcolumnsfromatable 

• Sel ect and 1 ist col umns from mul t ipl e t abl es 

Background 

To ful 1 y use the power of a r el at ion a 1 da t abase as described brief 1 y on Day 1, 
"Int r oduct ion t o SQL," you need to communicat e wit h it . The ul t imat e communicat ion 
would be to turn to your comput er and say, in a cl ear , dist inct voice, "Show me all the 
left -handed, brown -eyed bean count erswho have worked for this company for at 1 east 
10 years." A few of you may already be doing so (t alking to your comput er , not 1 ist in g 
bean count er s). Ever yon e el se needs a more conventional way of retrieving information 
fromthedata base. You can make this v it al linkthrough SQL's middl e name, "Query." 



Asmentioned on Day 1 , t h e name Query is really a misnomer in t his con t ext . An SQL 
query is not necessarily a quest ion to the database.lt can be a command to do one of the 
fol 1 owing: 

• Build or delete a table 

• Insert, modify, or deleterowsor fields 

• Search several t abl es for specific in for mat ion and ret urn t he r esul t s in a specific 
order 

• Modify secur it y infor mat ion 

Aquerycanalsobea simpl e quest ion tothedata base. To useth is powerful tool, you 
need to learn how to write an SQL query. 

General Rules of Syntax 

Asyouwill find,syntaxin SQL isquite flexible,although there are rulesto follow as 
in any pr ogr amming language.A simpl e query illustrates the basic syntax of an SQL 
select st at ement . Pay close attention to the case, spacing, and logical separation of the 
component s of each query by SQL keywords. 

SELECT NAME, STARTTERM, ENDTERM 

FROM PRESIDENTS 

WHERE NAME = ' LINCOLN ' ; 

In this example everything is c a pit al ized, but it doesn't have to be. The preceding query 
wouldworkjust aswell if it werewrittenlikethis: 

select name, startterm, endterm 

from presidents 

where name = ' LINCOLN ' ; 

Notice that Lincoln a ppe a r s in capital letters in both examples. Although actual SQL 
st at ement s are not case sen sit ive, refer en ces t o data in a database are. For instance, 
many companies store their data in uppercase. In the preceding example, assume that the 
col umn name storesitscontentsin uppercase. Therefore, a query searching for 'Lin col n' 
in t he name column would not find any data to return. Check your impl ement at ion 
and/or company pol icies for any case requirement s. 



NOTE: Commands in SQL are not case sensitive. 



Take another look at the sampl e quer y . Is t her e so met hing magical in the spacing? Again 
the answer is no. The following code would work aswell: 

select name, startterm, endterm from presidents where name = 
' LINCOLN ' ; 

However, some regard for spacing andcapitalization makesyour statementsmuch easier 
toread.lt alsomakesyour statementsmuch easier to ma in t a in when t hey become a part 
of your project . 

Anot her impor tant feature of ; (semicol on )semicol on (;)t he sampl e quer y is t he semicol on 
at the end of the expression . This pun ct u at ion mar k t el 1 s t he command-1 ine SQL pr ogr am 
that your query is complete. 

If the magic isn 't in the capit al izat ion or the for mat , t hen ju st which el emen t s are 
import ant ? The answer is keywords, or the words in SQL that are reserved as a part of 
synt ax. (Depending on the SQL statement,a keyword can be either a mandatory element 
of thestatement or optional.) The keywords in the current exampl e ar e 

• SELECT 

• FROM 

• WHERE 

Check the table of contents to see some of the SQL keywordsyou will learn and on 
what days. 

The Building Blocks of Data Retrieval: SELECT and 
FROM 

As your experience with SQL grows, you will notice that you are typing the words 
select and from more than any other words in the SQL vocabulary. They aren't as 
gl amorous as create or asruthlessas drop, but t hey are indispensabl e to any 
conversation you hope to have with the compu t er concerning data r et r ieval . And isn 't 
dataretrieval thereason that you entered mount a in s of in for mat ion intoyour very 
expensive da t abase in the fir st pi ace? 

This discu ssion st ar t s wit h select becau se most of your st at emen t s wil 1 al so st ar t wit h 
select: 



SYNTAX: 



SELECT <COLUMN NAME S > 



The commands, see al so st at ement sbasic select st at ement coul dn't be simpl er. However, 
select doesnot work alone. If you t yped just select int o your syst em, you might get the 
fol 1 owing response: 

INPUT: 

SQL> SELECT; 
OUTPUT: 

SELECT 

ERROR at line 1: 

ORA-00936: missing expression 

The asterisk under the offending line indicates where Oracle7 thinks the offense 
occurred. The error messagetellsyou that somethingis missing. Th at somet hing is t he 
from cl au se: 

SYNTAX: 

FROM <TABLE> 

Together,the statements select and from begin to unlock the power behind your 
dat abase. 



NOTE: keywordscl a uses At this point you may be wondering what the 
difference isbetween a keyword, a statement,and a clause. SQL keywords 
refer to individual SQL el ement s, such as select and from. A cl ause is a part 
of an SQL st at ement ; for exampl e, select columnl,column2, ... is a clause. 
SQL cl au ses combine to for m a compl et e SQL st at ement . For exampl e, you 
can combine a select clause and a from cl ause to wr it e an SQL st at ement . 



NOTE: Each impl ement at ion of SQL has a unique way of indicating error s. 
Microsoft Query, for exampl e, says it can't show the query, leaving you to 
find the pr obi em. Bor 1 and's In t er base pops upa dialog box with the error. 
Personal Oracle7,the engine used in the preceding exampl e, gives you an 
error number (so you can lookupthedetailedexplanation in your manual s) 
and a short expl an at ion of the pr obi em. 



Examples 



Before going any further, look at the sample dat aba se t h at is t he basis for the 
f ol 1 owing exampl es. This data base illustrates the basic functionsof select and from. In 
the real world you would use the techniquesde scribed on Day 8, "Manipulating Data," 
to buil d t his dat abase, but for the purpose of describing how to u se select and from, 
assume it al ready exist s. This exampl e u ses t he checks t abl e to r et r ieve inf or mat ion 
about checksthat an individual has writ ten. 

The checks t abl e: 

CHECK# PAYEE AMOUNT REMARKS 



1 Ma Bell 

2 Reading R.R. 

3 Ma Bell 

4 Local Utilities 

5 Joes Stale $ Dent 

6 Cash 

7 Joans Gas 



150 Have sons next time 



245.34 Train to Chicago 



200.32 Cellular Phone 

98 Gas 

150 Groceries 

25 Wild Night Out 

25.1 Gas 



Your First Query 



INPUT: 



SQL> select * from checks; 



OUTPUT: 



queriesCHECK# PAYEE 



AMOUNT REMARKS 



1 Ma Bell 

2 Reading R.R. 

3 Ma Bell 

4 Local Utilities 

5 Joes Stale $ Dent 

6 Cash 

7 Joans Gas 



200.32 Cellular Phone 

98 Gas 

150 Groceries 

25 Wild Night Out 

25.1 Gas 



245.34 Train to Chicago 



150 Have sons next time 



7 rows selected. 



ANALYSIS: 



This out put 1 ooks ju st 1 ike the code in the exampl e. Not ice that columns 1 and 3 in the 
out put st at ement are right -ju st if ied and t hat col umn s 2 and 4 ar e 1 ef t -ju st if ied. This 
format followsthe alignment convent ion in which numeric dat a t ypes are right - 



justified and character data t ypes are left-justified. Data t ypes are discu ssed on Day 9, 
"Creating and Maintaining Tables." 

The a st er isk (*) in select Mellsthe data base to return all thecolumnsassociated 
wit h the given t abl e described in the fromcI ause.The database det ermines the order in 
which to return the columns. 

Terminating an SQL Statement 

In some impl ementationsof SQL, the semicol on at the end of the statement tellsthe 
in t er pr et er that you are finished writ in g the query. For exampl e, Or acl e's SQL*PLUS 
won't execute the query until it finds a semicol on (or a si ash). On the other hand, some 
impl ementationsof SQL do not use the semicol on a s a t er minat or . For exampl e, 
Microsoft Query and Borland's IS QL don't require a terminator, because your query is 
typed in an edit box and executed when you push a button. 

Changing the Order of the Columns 

The preceding exampl eof an SQLstatement usedthe *to select all columnsfroma 

t abl e, t he order of t heir appear a nee in the out put being det er mined by t he dat abase. To 

specify the order of the col umn s, you could t ype so met hing 1 ike: 



SQL> SELECT payee, remarks, amount, check# from checks; 

Not ice that each col umn n a me is 1 ist ed in the select cl au se. The order in which the 
col umn s are 1 ist ed is the or der in which they wil 1 appear in the out put . Not ice bot h the 
commas that separ at e the column names and the space between the final column name 
and the subsequent cl au se (in t his case from). The out put woul d 1 ook 1 ike t his: 



INPUT: 



OUTPUT: 



PAYEE 



REMARKS 



AMOUNT 



CHECK* 



Ma Bell 
Reading R.R. 
Ma Bell 

Local Utilities 
Joes Stale $ Dent 
Cash 



Joans Gas 



Have sons next time 
Train to Chicago 
Cellular Phone 
Gas 

Groceries 
Wild Night Out 
Gas 



150 
245 . 34 
200 . 32 



98 
150 
25 
25 . 1 



1 

2 
3 
4 
5 
6 
7 



7 rows selected. 



Another way to write the same statement follows. 



INPUT: 



SELECT payee, remarks, amount, check# 
FROM checks; 

Not ice that the from cl ause has been carried over to the second line. This convent ion is 
a matter of personal taste when writ in g SQL code. The out put would look like this: 

OUTPUT: 



PAYEE 


REMARKS 


AMOUNT 


CHECK* 


Ma Bell 


Have sons next time 


150 


1 


Reading R.R. 


Train to Chicago 


245 . 34 


2 


Ma Bell 


Cellular Phone 


200 . 32 


3 


Local Utilities 


Gas 


98 


4 


Joes Stale $ Dent 


Groceries 


150 


5 


Cash 


Wild Night Out 


25 


6 


Joans Gas 


Gas 


25 . 1 


7 


7 rows selected. 









ANALYSIS: 



The out put isidentical because only the format ofthestatement changed. Now that 
you have established control over the order of the columns,you will be able to specify 
which columnsyou want to see. 

Selecting Individual Columns 

Suppose you do not want to see every column in the data base. You used select * t o find 
out what in for mat ion was avail able, and now you want to concentrate on the check 
number and the amount. You type 

INPUT: 

SQL> SELECT CHECK#, amount from checks; 

which ret urns 

OUTPUT: 

CHECK# AMOUNT 



1 150 

2 245.34 

3 200.32 



4 98 

5 150 

6 25 

7 25.1 

7 rows selected. 
ANALYSIS: 

Now you havethecolumnsyou want to see.Noticetheuseof upper - and lowercase in 
thequery.lt did not affect theresult. 

What if you need information froma different table? 

Selecting Different Tables 

Suppose you had a table called DEPOSiTSwith this structure: 



DEPOSIT* WHOPAID 



AMOUNT REMARKS 



1 Rich Uncle 

2 Employer 

3 Credit Union 



200 Take off Xmas list 
1000 15 June Payday 
500 Loan 



You would simpl y change the from cl ause to the desired table and t ype the following 
st at ement : 



INPUT: 



SQL> select * from deposits 



The r esul t is 



OUTPUT: 



DEPOSIT* WHOPAID 



AMOUNT REMARKS 



1 Rich Uncle 

2 Employer 

3 Credit Union 



200 Take off Xmas list 

1000 15 June Payday 
500 Loan 



ANALYSIS: 



With a single change you have a new data source. 



Queries with Distinction 



If you 1 o ok at the original t abl e, checks, you see that some of the data repeat s. For 
exampl e, if you looked at the amount col umn using 

INPUT: 

SQL> select amount from checks; 

you would see 

OUTPUT: 

AMOUNT 



150 
245 . 34 
200 . 32 
98 
150 
25 
25 . 1 

Notice that the amount 150 is repeated. What if you wanted to seehow may different 
amount s were in t his col umn? Try this: 

INPUT: 

SQL> select DISTINCT amount from checks; 

The r esul t woul d be 
OUTPUT: 

AMOUNT 



25 
25 . 1 
98 
150 
200 . 32 
245 . 34 

6 rows selected. 
ANALYSIS: 

Noticethat only six rowsareselected.Because you specified distinct, only one 
instance of the duplicated data is shown, which meansthat one lessrow isreturned. all 
is a key w or d t hat is impl ied in the basic select st at emen t . You a 1 most never see all 



because select <Tabie>and select all <Tabie> have t he same result. 
Try t his exampl e--for t he fir st (and onl y !) t ime in your SQL career : 
INPUT: 

SQL> SELECT ALL AMOUNT 
2 FROM CHECKS; 

OUTPUT: 

AMOUNT 



150 
245 . 34 
200 . 32 
98 
150 
25 
25 . 1 

7 rows selected. 

It is t he same as a select <Coiumn>. Who needs the extra keystrokes? 

Summary 

The keywords select and from enable the query to retrieve data. You can make a broad 
statement andincludeall tableswith a select *statement,or you can rearrange or 
retrieve specific t abl es. The keyword distinct 1 imit s the output so that you do not see 
duplicate values in a column. Tomorrow you learn how to make your querie seven more 
sel ect ive. 

Q&A 

Q Where did this data come fromand how do I connect t o it ? 

AThedata wascreatedusingthemethodsdescribedon Day 8.Thedatabase 
connection depends on how you are using SQL. The method shown is the 
t r adit ion al comma nd-1 ine met hod u sed on commercial -qual it y da t abases. These 
databaseshave traditionally been the domain of the mainframe or the 
workstation, but recently they have migrated to the PC. 

Q OK, but if Idon't use one of these databases,how will Iuse SQL? 



A You can al so u se SQL fromwithin a programming 1 anguage. Embedded 
SQLEmbedded SQL is nor mal 1 y a language ext en sion , most common 1 y seen in 
COBOL, in which SQL is writ t en in side of and compil ed with the program. 
Microsoft has created an entire Appl icat ion Pr ogr amming In t erf ace (API) that 
enabl es pr ogr ammer s t o u se SQL from in side Visual B a sic, C, or C++. Libr ar ies 
avail abl e from Sybase and Or acl e al so enabl e you to put SQL in your programs. 
Borland has encapsul at ed SQL in t o da t abase object s in Del phi. The concept s in 
t his book appl y in all these 1 anguage s. 

Workshop 

The Workshopprovidesquiz questionsto help sol idify your under standing of the 
material cover ed, a s wel 1 as exercises t o provide you wit h experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
answers in Appendix F, "Answers to Quizzes and Exercises," and make sure you 
under st and the answers before starting t o morrow's work. 

Quiz 

1. Do the following statementsreturn the same or different out put: 

SELECT * FROM CHECKS; 
select * from checks;? 

2. The following queriesdo not work. Why not? 

a. Select * 

b. Select * from checks 

C . Select amount name payee FROM checks ; 

3. Which of the following SQL statements will work? 

a. select * 
from checks; 

b. select * from checks; 
C. select * from checks 



/ 



Exercises 



1. Using the checks table fromearlier today, write a query to return just the 
check numbers and the remarks. 

2. Rewrite the query fromexercise 1 so that the remarkswill appear a s t he f ir st 
column in your query re su Its. 

3. Using the checks table,write a query to return all the unique remarks. 



E 
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-Day3- 

Expressions, Conditions, and Operators 

Objectives 

On Day 2, "Int r oduct ion t o t he Query: The select St at ement ," you u sed select and from 
to manipulate data in interesting (and useful)ways. Today you learn more about select 
and from and expand the basic query wit h some new t er ms t o go wit h quer y, t abl e, and 
row,aswell asa new clause and a groupof handy itemscalled oper at or s. When the sun 
set son Day 3, you wil 1 

• Know what an expression is and how t o u se it 

• Know what a condition is and how to use it 

• Be f a mil iar wit h t he ba sic u ses of the where cl a use 

• Be abl e t o u se ar it hmet ic, comparison , character,logical,and set oper at or s 

• Have a working knowledge of some miscel 1 aneous oper at or s 



NOTE: We used Oracle's Personal Oracle7 to generate today's examples. 
Ot her impl ementationsof SQL may differ si ight 1 y in the way in which 
commands are entered or out put is displ ayed, but t he r esul t s ar e basic a 1 1 y 
the same for all impl ementationsthat conformtothe ANSI st andar d. 



Expressions 



The definit ion of an expression is simpl e: An expression ret urn s a val ue. Expression t ypes 
are very broad, covering different data t ypes such as St ring, Numeric, and Boolean. In 
fact,pretty much anything following a clause (select or from, for exampl e) is an 
expr ession . In the fol 1 owing exampl e amount is an expression that returnsthe value 
cont ained in the amount col umn . 

SELECT amount FROM checks; 

In t he fol 1 owing st at ement name, address, phone and addressbook are expressions: 

SELECT NAME, ADDRESS, PHONE 
FROM ADDRESSBOOK; 

Now, examine the following expression : 

WHERE NAME = 'BROWN' 

It containsacondition, name = ' brown ' , which is an exampl e of a Boolean expression. 
name = 'brown' will be either true or false, depending on the condition =. 

Conditions 

If you ever want to find a particular itemor groupof it ems in your data base, you need 
one or more conditions. Conditions are cont ained in the where cl a use. In the preceding 
exampl e, t he condit ion is 

NAME = 'BROWN' 

To find everyone in your organ iz at ion who worked more than 100 hours la st month, 
your condition would be 

NUMBEROFHOURS > 100 

Condit ion s en a bl e you to make sel ect ive queries. In t heir most common form, condit ions 
comprise a variable,a con st ant, and a comparison oper at or .In the fir st exampl e t he 
var iabl e is name, the con st ant is ' brown ' , and the comparison oper at or is =. In t he second 
exampl e the var iabl e is numberofhours, the con st ant is 100, and the compar ison oper at or 
is >. You need t o know about two more elements before you can write condit ional 
queries: the where cl a use and oper at or s. 



The WHERE Clause 



The syntax of the where cl au se is 



SYNTAX: 



WHERE <SEARCH CONDITION> 



select, from, and where are the three most frequently used clausesin SQL. where simpl y 
cause syour queriestobemore selective.Without the where cl au se, t he most useful 
thing you could do with a query is displ ay all records in the selected tabl e(s). For 
exampl e: 

INPUT: 

SQL> SELECT * FROM BIKES; 

lists all rowsof data in the table bikes. 
OUTPUT: 



NAME 



FRAMES I ZE COMPOSITION MILESRIDDEN TYPE 



TREK 230 0 
BURLEY 
GIANT 
FUJI 

SPECIALIZED 
CANNONDALE 



22.5 CARBON FIBER 
22 STEEL 

19 STEEL 

20 STEEL 
16 STEEL 

22.5 ALUMINUM 



3500 RACING 

2000 TANDEM 

150 0 COMMUTER 

500 TOURING 

100 MOUNTAIN 

3000 RACING 



6 rows selected. 

If you wanted a particular bike, you could t ype 

INPUT/OUTPUT: 

SQL> SELECT * 

FROM BIKES 

WHERE NAME = ' BURLEY ' ; 

which would yield only one record: 



NAME 



FRAMESIZE COMPOSITION MILESRIDDEN TYPE 



BURLEY 



22 STEEL 



2000 TANDEM 



ANALYSIS: 



This simpl e exampl e showshow you can pi ace a condition on the data that you want to 



r et r ieve. 



Operators 

Oper at or s are the elements you use inside an expression to articulate how you want 
specified condit ion s t o r et r ieve data. Oper at or s f al 1 int o six groups: ar it hmet ic, 
comparison ,character,logical,set,and miscel 1 aneous. 

Arithmetic Operators 

The arithmetic operators are plus (+), minus (-), divide (/), multiply (*), and modulo (%). 
Thefirst four are self-explanatory.Moduloreturnstheinteger remainder of a division . 
Here are two examples: 

5 % 2 = 1 

6 % 2 = 0 

The modul o oper at or doesnot work w it h data typesthat have decimal s, such as Real or 
Number . 

If you pi ace several of t hese ar it hmet ic oper at or s in an expression without any 
parentheses,the oper at or s ar e r esol ved in t his or der : mul t ipl icat ion , division , modul o, 
addition, and subtraction. For example, the expression 

2*6+9/3 

equal s 

12 + 3 = 15 

However, the expression 

2 * (6 + 9) / 3 

equal s 

2 * 15 / 3 = 10 

Watch where you put those parentheses! Sometimes the expression does exactly what 
you tell it to do, rath er than what you want it to do. 

The f ol 1 owing sect ion s examine thearithmeticoperatorsin somedetail and give you a 
chance to write some queries. 



Plus (+) 



You can u se t he pi u s sign in several ways. Type thefollowingstatement to displ ay t he 
price t abl e: 

INPUT: 

SQL> SELECT * FROM PRICE; 
OUTPUT: 

ITEM WHOLESALE 



TOMATOES .34 

POTATOES .51 

BANANAS .67 

TURNIPS .45 

CHEESE .89 

APPLES .23 

6 rows selected. 

Now t ype: 
INPUT/OUTPUT: 

SQL> SELECT ITEM, WHOLESALE, WHOLESALE +0.15 
FROM PRICE; 

Here the + adds 15 centsto each price to produce the following: 

ITEM WHOLESALE WHOLESALE+0 . 15 



TOMATOES .34 .49 

POTATOES .51 .66 

BANANAS .67 .82 

TURNIPS .45 .60 

CHEESE .89 1.04 

APPLES .23 .38 



6 rows selected. 
ANALYSIS: 

What is th is la st column with theunattractivecolumn heading wholesale+O . 15? It 's 
not in the original t abl e. (Remember, you used *in the select clause, which causes all 
the col umn s t o be shown .) SQL allowsyou to create a virtual or derived column by 
combining or modifying existing columns. 



Retype the original entry: 

INPUT/OUTPUT: 

SQL> SELECT * FROM PRICE; 

The fol 1 owing t abl e r esul t s: 

ITEM WHOLESALE 



TOMATOES .34 

POTATOES .51 

BANANAS .67 

TURNIPS .45 

CHEESE .89 

APPLES .23 

6 rows selected. 

ANALYSIS: 

The output confirms that the original data has not been changed and that the column 
heading wholesale+O . 15 is not a permanent part of it . In f act , t he col umn heading is so 
unattractive that you should do something about it. 

Type the fol 1 owing: 
INPUT/OUTPUT: 

SQL> SELECT ITEM, WHOLESALE, (WHOLESALE + 0.15) RETAIL 
FROM PRICE; 

Here's the r esul t : 



ITEM WHOLESALE RETAIL 

TOMATOES .34 .49 

POTATOES .51 .66 

BANANAS .67 .82 

TURNIPS .45 .60 

CHEESE .89 1.04 

APPLES .23 .38 



6 rows selected. 



ANALYSIS: 



This is wonderful! Not onlycan you createnew columns,but you can alsorenamethem 
on the fly.You can rename any of the columnsusing the syntax column_name alias 
(not e the space bet ween column_name and alias). 

For exampl e, t he query 
INPUT/OUTPUT: 

SQL> SELECT ITEM PRODUCE, WHOLESALE, WHOLESALE +0.25 RETAIL 
FROM PRICE; 

renames the columns as follows: 



PRODUCE 


WHOLESALE 


RETAIL 


TOMATOES 


.34 


.59 


POTATOES 


.51 


.76 


BANANAS 


. 67 


. 92 


TURNIPS 


.45 


.70 


CHEESE 


.89 


1 . 14 


APPLES 


.23 


.48 



NOTE: Some impl emen t at ion s of SQL u se t he syn t ax <coiumn name = aiias>. 

The preceding exampl e would be written asfollows: 

SQL> SELECT ITEM = PRODUCE, 
WHOLESALE, 

WHOLESALE + 0.25 = RETAIL, 
FROM PRICE; 

Check your implementation for the exact syntax. 



You might be wondering what use al iasing is if you are not using command-1 ine SQL. Fair 
enough. Have you ever wondered how report builders work? Someday, when you are 
asked to write a report generator, you '11 remember thisandnot spend we eks r ein vent in g 
what Dr. Codd and IBM have wrought. 

So far, you have seen two usesof the pi us sign. The first instance wasthe use of the pi us 
sign in the select cl au se to per for m a calculation on the data and displ ay t he 
cal cul at ion . The second u se of t he pi u s sign is in the where cl au se. Using oper at or s in 
the where clause gives you more f 1 exibil ity when you specify conditionsfor retrieving 
dat a. 

In some impl ementationsof SQL, the pi us sign doesdouble duty as a character oper at or . 



You'l 1 see t hat side of t he pi us a 1 it 1 1 e 1 at er t oday. 



Minus (-) 

Minus also hastwo u ses. Fir st , it can change the sign of a number .Youcanusethetable 
hilow to demon st rate thisfunction. 

INPUT: 

SQL> SELECT * FROM HILOW; 
OUTPUT: 



STATE HIGHTEMP LOWTEMP 



CA -50 120 

FL 20 110 

LA 15 9 9 

ND -70 101 

NE -60 100 



For exampl e, here's a way to manipulate the data: 
INPUT/OUTPUT: 

SQL> SELECT STATE, -HIGHTEMP LOWS, -LOWTEMP HIGHS 
FROM HILOW; 



STATE LOWS HIGHS 



CA 50 -120 

FL -20 -110 

LA -15 -99 

ND 70 -101 

NE 60 -100 



The second (and obviou s) use of the minu s sign is to subtract onecolumn fromanother. 
For exampl e: 

INPUT/OUTPUT: 

SQL> SELECT STATE, 

2 HIGHTEMP LOWS, 

3 LOWTEMP HIGHS, 

4 (LOWTEMP - HIGHTEMP) DIFFERENCE 

5 FROM HILOW; 



STATE 



LOWS HIGHS DIFFERENCE 



NE 



ND 



FL 



LA 



CA 



-50 
20 
15 
-70 
-60 



120 
110 
99 
101 
100 



170 
90 
84 
171 
160 



Notice the use of aliasesto fix the data that wasentered incorrectly. This remedy is 
mer el y a t empor ar y patch,though,andnot a permanent fix. You shouldseetoit that 
the data iscorrected and entered correctly in the future.On Day 21, "Common SQL 
Mistakes/Errors and Resolutions," you'll learn how to correct bad data. 

This query not only fixed (at least visually)the incorrect data but also created a new 
column containing the difference between the high sand lows of each state. 

If you accidentally use the minus sign on a character field, you get something like this: 
INPUT/OUTPUT: 

SQL> SELECT —STATE FROM HILOW; 

ERROR: 

ORA-01722: invalid number 
no rows selected 

The exact error message varies wit h impl ement at ion , but t he r esul t is t he same. 



The division oper at or has only the one obvious meaning. Using the table price, t ype the 
f ol 1 owing: 

INPUT: 

SQL> SELECT * FROM PRICE; 
OUTPUT: 

ITEM WHOLESALE 



TOMATOES .34 

POTATOES .51 

BANANAS .67 

TURNIPS .45 

CHEESE .89 

APPLES .23 



Divide (/) 



6 rows selected. 



You can show the effects of a two -for -one sale by typing the next statement 



INPUT/OUTPUT: 



SQL> SELECT ITEM, WHOLESALE, (WHOLESALE/2) SALEPRICE 
2 FROM PRICE; 



ITEM 



WHOLESALE SALEPRICE 



APPLES 



POTATOES 



BANANAS 



CHEESE 



TOMATOES 



TURNIPS 



34 
51 
67 
45 
89 
23 



. 17 

255 
335 
225 
445 
115 



6 rows selected. 

The use of division in the preceding select statement is straightforward (except that 
coming upwith half penniescan be tough). 

Multiply (*) 

The mul t ipl icat ion oper at or is a 1 so st r aight for war d. Again, u sing the price t abl e, t ype 
the following: 

INPUT: 

SQL> SELECT * FROM PRICE; 
OUTPUT: 

ITEM WHOLESALE 



TOMATOES .34 

POTATOES .51 

BANANAS .67 

TURNIPS .45 

CHEESE .89 

APPLES .23 

6 rows selected. 

This query changes the table to reflect an across-the-board 10 percent discount : 
INPUT/OUTPUT: 

SQL> SELECT ITEM, WHOLESALE, WHOLESALE * 0.9 NEWPRICE 



FROM PRICE; 



ITEM 



WHOLESALE 



NEWPRICE 



APPLES 



POTATOES 



BANANAS 



CHEESE 



TOMATOES 



TURNIPS 



.34 
.51 
. 67 
.45 
.89 
.23 



.306 
.459 
. 603 
.405 
.801 
.207 



6 rows selected. 

These oper at or senableyouto per for m power ful calculationsin a select st at ement . 
Modulo (%) 

The mod ul o oper at or returnsthe integer remainder of the division oper at ion . Using t 
t abl e remains, t ype the following: 

INPUT: 

SQL> SELECT * FROM REMAINS; 
OUTPUT: 

NUMERATOR DENOMINATOR 
10 5 



6 rows selected. 

You can also create a new column, remainder, toholdthevaluesof numerator % 
denominator: 

INPUT/OUTPUT: 

SQL> SELECT NUMERATOR, 
DENOMINATOR, 

NUMERATOR%DENOMINATOR REMAINDER 
FROM REMAINS; 

NUMERATOR DENOMINATOR REMAINDER 



8 
23 
40 



3 
9 
17 
16 
34 



1024 
85 



10 


5 


0 


8 


3 


2 


23 


9 


5 


40 


17 


6 


1024 


16 


0 


85 


34 


17 



6 rows selected. 

Some impl ement at ions of SQL impl ement modul o as a funct ion cal 1 ed mod (see Day 4, 
"Funct ions:Molding the Data You Retrieve").The following statement produces 
resultsthat areidentical to the results in the preceding statement: 

SQL> SELECT NUMERATOR, 
DENOMINATOR, 

MOD (NUMERATOR, DENOMINATOR) REMAINDER 
FROM REMAINS; 

Precedence 

This section examines the use of precedence in a select statement . Using the database 
precedence, t ype the fol 1 owing: 

SQL> SELECT * FROM PRECEDENCE; 



Nl N2 N3 N4 



12 3 4 

13 24 35 46 

9 3 23 5 

63 2 45 3 

7 2 14 



Use the following code segment to test precedence: 
INPUT/OUTPUT: 

SQL> SELECT 

2 N1+N2*N3/N4, 

3 (N1+N2) *N3/N4, 

4 N1+ (N2*N3) /N4 

5 FROM PRECEDENCE; 

N1+N2*N3/N4 (N1+N2 ) *N3/N4 N1+ (N2 *N3 ) /N4 



2.5 2.25 2.5 

31.26087 28.152174 31.26087 

22.8 55.2 22.8 

93 975 93 

7.5 2.25 7.5 



Not ice that the fir st andlast columnsareidentical.If you added a fourth column 
N1+N2* (N3/N4) , itsvalueswouldalsobeidentical to those of the current first and 
last c o 1 u mn s . 

Comparison Operators 

True to their name, comparison operators compare expressions and return one of three 
val ues: true, false, or unknown. Wait a min u t e ! unknown? true and false are sel f - 
expl anat ory, but what is Unknown? 

To under st and how you could get an Unknown, you need to know a 1 it tie about the 
concept of null. In da t abase t er ms null is the absence of data in a fie Id. It doesnot mean 
a column hasa zero or a blankin it.Azero or a blankisa value, null mean s not h in g is 
in that fiel d. If you make a comparison 1 ike Field = 9and the only value for Field is 
null, the comparison wil 1 come back unknown. Because unknown is an uncomfort abl e 
condition,most flavorsof SQLchange Unknown t o false and provide a special oper at or , 
is null, to t est for a null condit ion . 

Here's an exampl e of null: Suppose an entry in the price table does not contain a value 
for wholesale. The r esul t s of a query might 1 ook 1 ike t his: 

INPUT: 

SQL> SELECT * FROM PRICE; 
OUTPUT: 

ITEM WHOLESALE 



TOMATOES .34 
POTATOES .51 
BANANAS .67 
TURNIPS .45 
CHEESE .89 
APPLES .23 
ORANGES 

Not ice t h at not h in g is print ed out in the wholesale field posit ion for oranges. The value 
for the field wholesale for orangesis null. The null is not ice abl e in t his ca se becau se it 
is in a numeric col umn . However , if the null appeared in the item col umn, it woul d be 
impossibl e to tell the difference be tween null and a blank. 

Try to find the null: 



INPUT/OUTPUT: 



SQL> SELECT * 

2 FROM PRICE 

3 WHERE WHOLESALE IS NULL; 

ITEM WHOLESALE 



ORANGES 

ANALYSIS: 

As you can see by the out put , oranges is t he onl y it em whose val ue for wholesale is null 
or doesnot contain a value. What if you usetheequal sign (=)instead? 

INPUT/OUTPUT: 

SQL> SELECT * 

FROM PRICE 

WHERE WHOLESALE = NULL; 

no rows selected 
ANALYSIS: 

You didn't find anything because the comparison wholesale = null returned a false - 
the result wasun known. It would be more appropriate to use an is null instead of =, 
changing the where st at emen t to where wholesale is null. In this case you would get 
all therowswherea null exist ed. 

This exampl e al so il 1 u st r at es bot h the u se of the most common comparison oper at or , t he 
equal sign (=),andtheplaygroundof all comparison oper at or s, t he where cl au se. You 
alreadyknow about the where cl a use, so her e's a br ief 1 ook at t he equal sign. 

Equal (=) 

Ear 1 ier today you saw how some impl ementationsof SQL u se the equal sign in the select 
cl a use to assign an al ias. In the where cl au se, t he equal sign is t he most commonl y used 
comparison operator. Used alone, the equal sign is a very convenient way of selecting 
one value out of many. Try this: 

INPUT: 

SQL> SELECT * FROM FRIENDS; 
OUTPUT: 

LASTNAME FIRSTNAME AREACODE PHONE ST ZIP 



MEZA 



BUNDY 



AL 



AL 



100 555-1111 IL 22333 
200 555-2222 UK 



MAST 



MERRICK 



BULHER 



BUD 



FERRIS 



JD 



300 555-6666 CO 80212 
381 555-6767 LA 23456 
345 555-3223 IL 23332 



Let 's find JD's r ow . (On a short 1 ist t his t ask appear s t r ivial ,but you may have more 
friendsthan we do --or you may have a list with thousandsof records.) 

INPUT/OUTPUT: 

SQL> SELECT * 

FROM FRIENDS 

WHERE FIRSTNAME = ' JD ' ; 

LASTNAME FIRSTNAME AREACODE PHONE ST ZIP 



MAST JD 381 555-6767 LA 23456 

We got the re su It that we expect ed. Try t his: 

INPUT/OUTPUT: 

SQL> SELECT * 

FROM FRIENDS 

WHERE FIRSTNAME = 'AL'; 

LASTNAME FIRSTNAME AREACODE PHONE ST ZIP 



BUNDY AL 100 555-1111 IL 22333 

MEZA AL 200 555-2222 UK 



NOTE: Here you see t hat = can pul 1 in mul t ipl e records. Not ice t hat zip is 
blank on the second record, zip is a character fie Id (you learn how to 
create and popul ate tables on Day 8, "Manipul at ing Dat a"), and in this 
particular record the null demonstratesthat a null in a char act er f iel d is 
impossibl e to different iate froma blank field. 



Here's another very important lesson concerning case sensitivity: 

INPUT/OUTPUT: 

SQL> SELECT * FROM FRIENDS 

WHERE FIRSTNAME = ' BUD ' ; 



FIRSTNAME 



BUD 

1 row selected. 



Now try t his: 

INPUT/OUTPUT: 

SQL> select * from friends 

where firstname = 'Bud'; 

no rows selected. 
ANALYSIS: 

Even though SQL synt ax is not case sen sit ive, dat a is. Most companies prefer to st or e 
data in uppercase to provide data consistency. You should always store data either in 
al 1 uppercase or in all low er case. Mixing case createsdifficultieswhen you try to 
retrieve accurate data. 

Greater Than (>) and Greater Than or Equal To (>=) 

The greater than operator (>) works 1 ike this: 
INPUT: 

SQL> SELECT * 

FROM FRIENDS 

WHERE AREACODE > 300; 

OUTPUT: 



LASTNAME 



FIRSTNAME 



AREACODE PHONE 



ST ZIP 



MAST 
BULHER 



JD 

FERRIS 



381 555-6767 LA 23456 
345 555-3223 IL 23332 



ANALYSIS: 

This exampl e found all the area codesgreater than (but not incl uding) 300. To incl ude 
300, t ype t his: 

INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE AREACODE >= 300; 



LASTNAME 



FIRSTNAME 



AREACODE PHONE 



ST ZIP 



MERRICK 

MAST 

BULHER 



BUD 
JD 

FERRIS 



300 555-6666 CO 80212 
381 555-6767 LA 23456 
345 555-3223 IL 23332 



ANALYSIS: 



With th is change you get area codes starting at 300 and going up. You could achieve the 
same r esul t s wit h t he st at ement areacode > 299. 



NOTE: Notice that no quotes surround 300 in t his SQL st at ement . Number - 
defined fiel dsn umber -defined fieldsdonot require quotes. 



Less Than (<) and Less Than or Equal To (<=) 

As you might expect , these comparison operators work the same way as >and >=work, 
only in reverse: 

INPUT: 

SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE STATE < ' LA ' ; 

OUTPUT: 

LASTNAME FIRSTNAME AREACODE PHONE ST ZIP 



BUNDY AL 100 555-1111 IL 22333 

MERRICK BUD 300 555-6666 CO 80212 

BULHER FERRIS 345 555-3223 IL 23332 



NOTE: How did state get changed to st? Because the column hasonly two 
characters,the column name isshortened to two characters in the 
returned rows. If the column name had been cows, it woul d come out co. The 
widths of areacode and phone are wider than their column names, so they 
are not t r uncat ed. 



ANALYSIS: 



Wait a minu t e. Did you just use <on a character f iel d ? Of course you did. You can use 
any of these operators on any data type. The result varies by data type. For example, use 
lowercase in the following state search: 



INPUT/OUTPUT: 



SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE STATE < ' la ' ; 



LASTNAME 



FIRSTNAME 



AREACODE PHONE 



ST ZIP 



BUNDY 

MEZA 

MERRICK 

MAST 

BULHER 



AL 
AL 
BUD 
JD 

FERRIS 



100 555-1111 IL 22333 

200 555-2222 UK 

300 555-6666 CO 80212 

381 555-6767 LA 23456 

345 555-3223 IL 23332 



ANALYSIS: 

Uppercase isusually sorted before lowercase;therefore,the uppercase codes ret urned 
arelessthan 'la'. Again, to be safe,checkyour impl ement at ion . 



TIP: To be sure of how these operatorswill behave, check your language 
t abl es. Most PC impl ement at ions use the ASCII t abl es. Some ot her pi at forms 
use EBCDIC. 



To in elude the state of Louisiana in t he or iginal sear ch , t ype 



INPUT/OUTPUT: 



SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE STATE <= ' LA ' ; 



LASTNAME 



FIRSTNAME 



AREACODE PHONE 



ST ZIP 



BUNDY 
MERRICK 
MAST 
BULHER 



AL 

BUD 

JD 

FERRIS 



100 555-1111 IL 22333 

300 555-6666 CO 80212 

381 555-6767 LA 23456 

345 555-3223 IL 23332 



Inequalities (< > or !=) 



When you need to find everything except for certain data, use the in equal it y symbol , 
which can be e it her < > or !=, depending on your SQL impl ement at ion . For exampl e, t o 
find everyone who is not al, t ype t his: 



INPUT: 



SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE FIRSTNAME <> 'AL'; 



OUTPUT: 



LASTNAME FIRSTNAME AREACODE PHONE ST ZIP 



MERRICK BUD 
MAST JD 
BULHER FERRIS 



300 555-6666 CO 80212 
381 555-6767 LA 23456 
345 555-3223 IL 23332 



To find everyone not 1 iving in Cal if or nia, t ype t his: 
INPUT/OUTPUT: 



SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE STATE ! = ' CA ' ; 

LASTNAME FIRSTNAME AREACODE PHONE ST ZIP 



BUNDY 

MEZA 

MERRICK 

MAST 

BULHER 



AL 
AL 
BUD 
JD 

FERRIS 



100 555-1111 IL 22333 

200 555-2222 UK 

300 555-6666 CO 80212 

381 555-6767 LA 23456 

345 555-3223 IL 23332 



NOTE: Notice that both symbol s, <> and !=, can express "not equal s." 



Character Operators 

You can use character oper at or s to manipul ate the way character st rings are 
r epr esent ed, both in the out put of data and in the processof placing conditionson data 
to be retrieved. This sect ion describes two character oper at or s: the like oper at or and 
the II operator, which conveys the concept of character concatenation. 

I Want to Be Like like 

What if you want ed to sel ect par t s of a da t abase that fit a pat t er n but weren't quit e 
exact matches? You could use the equal sign and run through all the possible cases, but 
that processwouldbe boring and t ime -consuming. Instead,you could use like. Con sider 
the following: 



INPUT: 



SQL> SELECT * FROM PARTS; 



OUTPUT: 



NAME 



LOCATION 



PARTNUMBER 



ANVIL 



ADAMS APPLE 



APPENDIX 



KIDNEY 



HEART 



SPINE 



MID-BACK 



MID-STOMACH 



EAR 



BACK 



CHEST 



THROAT 



1 

2 
3 
4 
5 
6 



How can you find all the partslocated in the back?A quick visual inspection of this 
simpl etableshowsthat it hastwoparts,but unfortunatelythelocationshaveslightly 
different names. Try this: 

INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM PARTS 

3 WHERE LOCATION LIKE ' %BACK% ' ; 

NAME LOCATION PARTNUMBER 



SPINE BACK 4 

KIDNEY MID-BACK 6 



You can see the use of the percent sign (%) in the statement after like. When used inside 
a like expression , % is a wildcard. What you asked for was any occurrence of back in t he 
column location.If you queried 

INPUT: 

SQL> SELECT * 

FROM PARTS 

WHERE LOCATION LIKE ' BACK% ' ; 

you would get any occurrence that started with back: 
OUTPUT: 

NAME LOCATION PARTNUMBER 



SPINE BACK 4 



ANALYSIS: 



If you queried 
INPUT: 

SQL> SELECT * 

FROM PARTS 

WHERE NAME LIKE ' A% ' ; 

you would get any name that startswith a: 
OUTPUT: 



NAME LOCATION PARTNUMBER 



APPENDIX MID-STOMACH 1 

ADAMS APPLE THROAT 2 

ANVIL EAR 5 



Is like case sen sit ive? Try the next query to find ou t . 

INPUT/OUTPUT: 

SQL> SELECT * 

FROM PARTS 

WHERE NAME LIKE ' a% ' ; 

no rows selected 

ANALYSIS: 

The answer is yes. Refer ences t o data are always case sensitive. 

What if you want to find data that matches all but one character in a certain pattern? 
In this case you could use a different type of wildcard:the underscore. 

Underscore (_) 

The underscore is the single-character wil dear d. Using a modified version of the table 
friends, t ype t his: 

INPUT: 

SQL> SELECT * FROM FRIENDS; 
OUTPUT: 

LASTNAME FIRSTNAME AREACODE PHONE ST ZIP 



BUNDY 


AL 


100 


555-1111 


IL 


22333 


MEZA 


AL 


200 


555-2222 


UK 




MERRICK 


UD 


300 


555-6666 


CO 


80212 


MAST 


JD 


381 


555-6767 


LA 


23456 


BULHER 


FERRIS 


345 


555-3223 


IL 


23332 


PERKINS 


ALTON 


911 


555-3116 


CA 


95633 


BOSS 


SIR 


204 


555-2345 


CT 


95633 



To find all therecordswhere state st ar t s wit h c, t ype the following: 
INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE STATE LIKE * C ' ; 



LASTNAME FIRSTNAME AREACODE 


PHONE 


ST 


ZIP 


MERRICK BUD 30 0 
PERKINS ALTON 911 
BOSS SIR 204 


555-6666 
555-3116 
555-2345 


CO 
CA 
CT 


80212 
95633 

Q C C O O 


You can use several under scores in a st at ement : 






INPUT/OUTPUT: 








SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE PHONE LIKE ' 555-6_6_ ' ; 








LASTNAME FIRSTNAME AREACODE 


PHONE 


ST 


ZIP 


MERRICK BUD 30 0 
MAST JD 381 


555-6666 
555-6767 


CO 
LA 


80212 
23456 


The previous statement could also be written as follows: 




INPUT/OUTPUT: 








SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE PHONE LIKE ' 555-6% ' ; 








LASTNAME FIRSTNAME AREACODE 


PHONE 


ST 


ZIP 


MERRICK BUD 30 0 
MAST JD 381 


555-6666 
555-6767 


CO 
LA 


80212 
23456 



Not ice that the results are id entical. These two wildcardscan be combined. The next 



exampl efindsall recordswith Lasthe second character: 
INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE FIRSTNAME LIKE '_L%'; 

LASTNAME FIRSTNAME AREACODE PHONE ST ZIP 

BUNDY AL 100 555-1111 IL 22333 

MEZA AL 200 555-2222 UK 

PERKINS ALTON 911 555-3116 CA 95633 

Concatenation (II) 

The || (double pipe) symbol concatenates two strings. Try this: 
INPUT: 

SQL> SELECT FIRSTNAME | | LASTNAME ENT I RENAME 
2 FROM FRIENDS; 

OUTPUT: 

ENT I RENAME 



AL BUNDY 

AL MEZA 

BUD MERRICK 

JD MAST 

FERRIS BULHER 

ALTON PERKINS 

SIR BOSS 



7 rows selected. 



ANALYSIS: 



Not ice that | | isused instead of +. If you use + to try to concatenate the st rings, the 
SQL in t er pr et er u sed f or t his exampl e (Per sonal Oracle7)returnsthe follow in g error: 

INPUT/OUTPUT: 



SQL> SELECT FIRSTNAME + LASTNAME ENT I RENAME 
FROM FRIENDS; 

ERROR: 

ORA-01722: invalid number 



It is 1 oo king for two number sto add andthrowstheerror invalid number when it 
doesn't find any. 



NOTE: Some implementations of SQL use the plus sign to concatenate 
strings. Check your impl ement at ion . 



Here's a more pr act ical exampl e using concatenation 



INPUT/OUTPUT: 



SQL> SELECT LASTNAME 
FROM FRIENDS; 



FIRSTNAME NAME 



NAME 



BUNDY 

MEZA 

MERRICK 

MAST 

BULHER 

PERKINS 

BOSS 



AL 
AL 
BUD 
JD 

FERRIS 

ALTON 

SIR 



7 rows selected, 



ANALYSIS: 



This st at ement in ser t ed a comma between the last name and the first name. 



NOTE: Notice the extra spaces between the first name and the last name in 
t hese exampl es. These spaces are actually part of the data. With certain 
data types, spaces are right -padded to values less than the total length 
allocated for a field. See your impl ementat ion. Data t ypes wil 1 be discussed 
on Day 9, "Creating and Maintaining Tables." 



So far you have performed the comparisons one at a time. That met hod is fine for some 
problems,but what if you need to find all thepeopleat workwithlast names st art in g 
with Pwhohavelessthan threedaysof vacation time? 

Logical Operators 

1 ogical oper at or sLogical o per at or s separ at e t wo or more condit ion s in the where cl au se 



of an SQL st at ement 



Va cat ion t ime isalwaysahott opic around the workpl ace. Say you designed a table 
cal 1 ed vacation for the account in g depart men t : 

INPUT: 

SQL> SELECT * FROM VACATION; 
OUTPUT: 



LASTNAME 


EMPLOYEENUM 


YEARS 


LEAVETAKEN 


ABLE 


101 


2 


4 


BAKER 


104 


5 


23 


BLEDSOE 


107 


8 


45 


BOLIVAR 


233 


4 


80 


BOLD 


210 


15 


100 


COSTALES 


211 


10 


78 



6 rows selected. 

Suppose your company gives each empl oyee 12daysofleaveeach year. U sin gwhat you 
have learned and a logical oper at or , find all the empl oyeeswhose names st art with b 
andwhohavemorethan 50daysofleave coming. 

INPUT/OUTPUT: 

SQL> SELECT LASTNAME, 

2 YEARS * 12 - LEAVETAKEN REMAINING 

3 FROM VACATION 

4 WHERE LASTNAME LIKE ' B% ' 

5 AND 

6 YEARS * 12 - LEAVETAKEN > 50; 

LASTNAME REMAINING 



BLEDSOE 51 
BOLD 8 0 

ANALYSIS: 

This query is t he most compl icated you have done so far. The select cl a use (1 ines 1 and 2) 
u ses ar it hmet ic oper at or s t o det ermine how many daysofleave each empl oyee has 
remaining. The nor mal precedence comput es years * 12 - leavetaken. (A cl ear er 
appr oach woul d be t o wr it e (years * 12) - leavetaken.) 

like isused in line 4with the wildcard %to find all the Bnames. Line 6usesthe>tofind 



all occurrences great er than 50. 

The new element is on line 5. You used the logical oper at or and to en sure that you 
foundrecordsthat met thecriteriain Iines4and6. 

AND 

and meansthat the expression s on bot h sides mu st be t rue t o ret urn true. If eit her 
expr ession is f al se, and returns false. For exampl e, to find out which empl oyeeshave 
been wit h the company for 5 year s or lessandhavetaken morethan 20daysleave,try 
this: 

INPUT: 

SQL> SELECT LASTNAME 

2 FROM VACATION 

3 WHERE YEARS <= 5 

4 AND 

5 LEAVETAKEN > 20 ; 
OUTPUT: 

LASTNAME 



BAKER 
BOLIVAR 

If you want to know which empl oyees have been with the company for Syearsor more 
andhavetaken lessthan 50 percent of their leave,you could write: 

INPUT/OUTPUT: 

SQL> SELECT LASTNAME WORKAHOLICS 

2 FROM VACATION 

3 WHERE YEARS >= 5 

4 AND 

5 ((YEARS *12) -LEAVETAKEN) / (YEARS * 12) < 0.50; 

WORKAHOLICS 



BAKER 
BLEDSOE 

Checkthesepeoplefor burnout.Alsocheckout how weusedthe and t o combine t hese 
two condit ion s. 



OR 



You can also use OR to sumupa seriesof conditions. If any of the comparison s is t rue, OR 
returns true. To il 1 u st r at e the dif f er ence, condit ion sr un the 1 ast query wit h or in st ead 
of with and: 

INPUT: 

SQL> SELECT LASTNAME WORKAHOLICS 

2 FROM VACATION 

3 WHERE YEARS >= 5 

4 OR 

5 ((YEARS *12) -LEAVETAKEN) / (YEARS * 12) >= 0.50; 
OUTPUT: 

WORKAHOLICS 



ABLE 
BAKER 
BLEDSOE 
BOLD 

COSTALES 

ANALYSIS: 

The original names are still in the 1 ist , but you have three new entries (who would 
probably resent being called w or kah ol ics). These three new names made the list because 
they satisfied one of the condit ions. OR requiresthat only one of the condit ions be true 
in order for data to be returned. 

NOT 

not meansjust that. If the condit ion it appliestoevaluatesto true, not make it false. If 
the condit ion aft er the not is false, it becomes true. For exampl e, t he fol 1 owing select 
returnsthe only two namesnot beginning with Bin the table: 

INPUT: 

SQL> SELECT * 

2 FROM VACATION 

3 WHERE LASTNAME NOT LIKE ' B% ' ; 
OUTPUT: 

LASTNAME EMPLOYEENUM YEARS LEAVETAKEN 



ABLE 101 2 4 

COSTALES 211 10 78 



not can al so be used wit h the oper at or is when appl ied t o null. Recal 1 t he prices t abl e 
where we put a null val ue in t he wholesale col umn opposit e the it em oranges. 



INPUT/OUTPUT: 



SQL> SELECT * FROM PRICE; 



ITEM 



WHOLESALE 



APPLES 



BANANAS 



POTATOES 



CHEESE 



TOMATOES 



TURNIPS 



.34 
.51 
. 67 
.45 
.89 
.23 



ORANGES 

7 rows selected. 

To find the non-NULL it ems, t ype t his: 
INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM PRICE 

3 WHERE WHOLESALE IS NOT NULL; 

ITEM WHOLESALE 



TOMATOES .34 

POTATOES .51 

BANANAS .67 

TURNIPS .45 

CHEESE .89 

APPLES .23 

6 rows selected. 

Set Operators 

On Day 1, "Introduction to SQL," you learned that SQL is based on the theory of sets. 
The fol 1 owing sect ions examine set oper at or s. 

UNION and UNION ALL 

union ret urn s the re su Its of two queries minu s the duplicate rows. The following two 
tables represent t he r ost er s of t earns: 



INPUT: 



SQL> SELECT * FROM FOOTBALL; 
OUTPUT: 

NAME 



ABLE 

BRAVO 

CHARLIE 

DECON 

EXITOR 

FUBAR 

GOOBER 

7 rows selected. 
INPUT: 

SQL> SELECT * FROM SOFTBALL; 
OUTPUT: 

NAME 



ABLE 

BAKER 

CHARLIE 

DEAN 

EXITOR 

FALCONER 

GOOBER 

7 rows selected. 

How many different people play on one teamor another? 
INPUT/OUTPUT: 

SQL> SELECT NAME FROM SOFTBALL 

2 UNION 

3 SELECT NAME FROM FOOTBALL; 

NAME 



ABLE 
BAKER 
BRAVO 
CHARLIE 



DEAN 

DECON 

EXITOR 

FALCONER 

FUBAR 

GOOBER 

10 rows selected. 

union returns 10 dist inct n ames fr om t he two 1 ist s. How many n ames are on bot h 1 ist s 
(including dupl icates)? 

INPUT/OUTPUT: 

SQL> SELECT NAME FROM SOFTBALL 

2 UNION ALL 

3 SELECT NAME FROM FOOTBALL; 

NAME 



ABLE 

BAKER 

CHARLIE 

DEAN 

EXITOR 

FALCONER 

GOOBER 

ABLE 

BRAVO 

CHARLIE 

DECON 

EXITOR 

FUBAR 

GOOBER 

14 rows selected. 
ANALYSIS: 

The combined 1 ist --court esy of the union all st at emen t --has 14 n ames. union all works 
just 1 ike union except it does not el iminat e dupl icat es. Now show me a 1 ist of pi ayer s 
who are on both teams. You can't do that with UNiON--you need to 1 earn intersect. 

INTERSECT 

intersect returnsonly the rowsfound by both queries. The next select st at ement 
shows t he 1 ist of pi ayer s who pi ay on bot h t earns: 



INPUT: 



SQL> SELECT * FROM FOOTBALL 

2 INTERSECT 

3 SELECT * FROM SOFTBALL; 



OUTPUT: 

NAME 



ABLE 
CHARLIE 
EXITOR 
GOOBER 

ANALYSIS: 

In t his exampl e intersect finds t he short 1 ist of pi ayer s who are on bot h t earns by 
combining theresultsofthetwo select st at ement s. 

MINUS (Difference) 

Minus returns the rows fromthe first query that were not present in the second. For 
exampl e: 

INPUT: 

SQL> SELECT * FROM FOOTBALL 

2 MINUS 

3 SELECT * FROM SOFTBALL; 
OUTPUT: 

NAME 



BRAVO 
DECON 
FUBAR 

ANALYSIS: 

The preceding query showsthe three foot ba 11 playerswho are not on the so ft ba 11 
team. If you reverse the order, you get thethreesoftball playerswhoaren't onthe 
f oot bal 1 team: 

INPUT: 

SQL> SELECT * FROM SOFTBALL 
2 MINUS 



3 SELECT * FROM FOOTBALL; 
OUTPUT: 

NAME 



BAKER 
DEAN 

FALCONER 

Miscellaneous Operators: IN and BETWEEN 

The two operators in and between provide a shorthand for functions you already know 
how to do. If you wanted to find friends in Colorado,California,and Louisiana, you 
could type the following: 

INPUT: 

SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE STATE= 'CA' 

4 OR 

5 STATE ='CO' 

6 OR 

7 STATE = ' LA ' ; 
OUTPUT: 



LASTNAME 


FIRSTNAME 


AREACODE 


PHONE 


ST 


ZIP 


MERRICK 


BUD 


300 


555-6666 


CO 


80212 


MAST 


JD 


381 


555-6767 


LA 


23456 


PERKINS 


ALTON 


911 


555-3116 


CA 


95633 


Or you coul d t 


ype t his: 










INPUT/OUTPUT: 












SQL> SELECT * 












2 FROM FRIENDS 










3 WHERE STATE IN ( ' CA ' , ' CO ' , 


'LA') ; 








LASTNAME 


FIRSTNAME 


AREACODE 


PHONE 


ST 


ZIP 


MERRICK 


BUD 


300 


555-6666 


CO 


80212 


MAST 


JD 


381 


555-6767 


LA 


23456 


PERKINS 


ALTON 


911 


555-3116 


CA 


95633 



ANALYSIS: 



The second exampl eisshorter and more readable than thefirst.You never know when 
you might have to go back and work on something you wrote months ago. iNalso works 
wit h number s. Con sider the f ol 1 owing, wher e the col umn areacode is a number : 



INPUT/OUTPUT: 



SQL> SELECT * 

2 FROM FRIENDS 

3 WHERE AREACODE IN (100 , 381 , 204 ) ; 



LASTNAME 



FIRSTNAME 



AREACODE PHONE 



ST ZIP 



MAST 



BOSS 



BUNDY 



AL 



SIR 



JD 



100 555-1111 IL 22333 
381 555-6767 LA 23456 
204 555-2345 CT 95633 



If you needed a range of thingsfromthe price table,you could write the following: 
INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM PRICE 

3 WHERE WHOLESALE > 0.25 

4 AND 

5 WHOLESALE < 0.75; 

ITEM WHOLESALE 



TOMATOES .34 

POTATOES .51 

BANANAS .67 

TURNIPS .45 

Or u sing between, you would wr it e t his: 
INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM PRICE 

3 WHERE WHOLESALE BETWEEN 0.25 AND 0.75; 

ITEM WHOLESALE 



TOMATOES .34 

POTATOES .51 

BANANAS .67 

TURNIPS .45 



Again , t he second exampl e is a cl eaner , mor ereadable solution than the first 



NOTE: If a wholesale value of 0. 25 exist ed in the price t abl e, t hat record 
would have been retrieved also.Parametersused in the between o per at or 
are inclusive par amet er sincl usive. 



Summary 

At the beginning of Day 3, you knew how to use the basic select and fromcI a uses. Now 
you know how to use a host of operators that enable you to fine-tune your requests to 
the data base. You learned how to use arithmetic, comparison, character,logical,and 
set operators. This powerful set of toolsprovidesthe cornerstone of your SQL 
knowl edge. 

Q&A 

Q How does al 1 of this inf or mat ion appl y to me if I am not using SQLfromthe 
command 1 ine as depict ed in t he exampl es? 

AWhether you use SQL in COBOLas Embedded SQL or in Micr o soft 's Open 
Database Connectivity (ODBC), you use the same basic constructions. You will use 
what you learned today and yesterday r epeat edl y asyou work w it h SQL. 

Q Why are you const ant 1 y t el I ing me to check my impl ementation? Ithought 
there was a standard! 

A There is an ANSI st andard (the most recent version is 1992); however , most 
vendor s modify it somewhat to suit t heir da t abases. The basics are simil ar if not 
identical, and each instance has extensions that other vendors copy and improve. 
We have chosen to use ANSI as a st art ing point but point out t he differences as we 
go al ong. 

Workshop 

The Workshopprovidesquiz questionsto help sol idif y your under st an ding of t he 
material cover ed,aswell as exercises t o provide you w it h experience in using what you 
have learned. Try to answer the quiz and exercise quest ions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 



Quiz 



Use the friends table to answer the following quest ions. 

LASTNAME FIRSTNAME AREACODE PHONE ST ZIP 



BUNDY 

MEZA 

MERRICK 

MAST 

BULHER 

PERKINS 

BOSS 



AL 
AL 
BUD 
JD 

FERRIS 

ALTON 

SIR 



100 555-1111 IL 22333 

200 555-2222 UK 

300 555-6666 CO 80212 

381 555-6767 LA 23456 

345 555-3223 IL 23332 

911 555-3116 CA 95633 

204 555-2345 CT 95633 



1. Write a query that returnseveryone in the data base whose last name begin s 
with m. 

2. Writ e a query that returnseveryone who livesin II 1 in ois w it h a first name of 

AL. 

3. Given two t abl es (parti and part2) containing columnsnamed partno, how 
would you find out which part number s ar e in bot h t abl es? Writ e the query. 

4. What shorthand could you use instead of where a >= 10 and a <=30? 

5. What will t his query ret urn ? 

SELECT FIRSTNAME 

FROM FRIENDS 

WHERE FIRSTNAME = 'AL' 

AND LASTNAME = ' BULHER ' ; 

Exercises 



1. Using the friends table,write a query that returnsthe following: 

NAME ST 



AL FROM IL 

INPUT: 

SQL> SELECT (FIRSTNAME || 'FROM') NAME, STATE 

2 FROM FRIENDS 

3 WHERE STATE = ' IL ' 

4 AND 

5 LASTNAME = ' BUNDY ' ; 



OUTPUT: 



NAME 
AL 



ST 

FROM IL 



2. Using the friends table,write a query that returnsthe following: 



NAME 



PHONE 



MERRICK, BUD 
MAST, JD 
BULHER, FERRIS 



300-555-6666 
381-555-6767 
345-555-3223 



e 
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- Day 4 - 

Functions: Molding the Data You Retrieve 

Objectives 

Today we talk about functions. Functions in SQL enable you to per form feats such as 
det er mining the sumof a column or convert in g all the charactersof a string to 
uppercase. By the end of the day, you will under st and and be able to use all the 
fol 1 owing: 

• Aggregat e funct ions 

• Dat e and t ime funct ions 

• Ar it hmet ic funct ion s 

• Char act er funct ions 

• Conversion funct ions 

• Miscel 1 aneous funct ions 

These funct ion s great 1 y increase your abil it y to manipul at e the in for mat ion you 
retrieved using the basic functions of SQL that were described earlier this week. The 
first five aggregat e funct ions, count, sum, avg, max, and min, are defined in the ANSI 
standard.Most impl ementationsof SQL have extensionsto these aggregate funct ions, 
some of which are covered today. Some impl ementationsmay use different namesfor 
these functions. 



Aggregate Functions 



These functions are also referred to as group functions. They return a value based on 
the values in a column. (Af t er all, you wouldn't ask for the average of a single field.) 
The exampl es in t his sect ion u se t he t abl e teamstats: 

INPUT: 

SQL> SELECT * FROM TEAMSTATS; 
OUTPUT: 



NAME 


POS 


AB 


HITS 


WALKS 


SINGLES 


DOUBLES 


TRIPLES 


HR 


so 


JONES 


IB 


145 


45 


34 


31 


8 


1 


5 


10 


DONKNOW 


3B 


175 


65 


23 


50 


10 


1 


4 


15 


WORLEY 


LF 


157 


49 


15 


35 


8 


3 


3 


16 


DAVID 


OF 


187 


70 


24 


48 


4 


0 


17 


42 


HAMHOCKER 


3B 


50 


12 


10 


10 


2 


0 


0 


13 


CASEY 


DH 


1 


0 


0 


0 


0 


0 


0 


1 



6 rows selected. 

COUNT 

The fu net ion count returnsthe number of rowsthat satisfy the condition in the where 
clause.Sayyou wantedtoknow how many ba 11 playerswerehittingunder 350. You 
would t ype 

INPUT/OUTPUT: 

SQL> SELECT COUNT (*) 

2 FROM TEAMSTATS 

3 WHERE HITS/AB < .35; 

COUNT (*) 
4 

To make the code more readable,try an alias: 
INPUT/OUTPUT: 

SQL> SELECT COUNT (*) NUM_BELOW_350 

2 FROM TEAMSTATS 

3 WHERE HITS/AB < .35; 



NUM_BELOW_35 0 
4 

Would it make any difference if you tried a column name instead of the asterisk? (Not ice 
the use of parenthesesaround the column names.) Try this: 

INPUT/OUTPUT: 

SQL> SELECT COUNT (NAME) NUM_BELOW_350 

2 FROM TEAMS TATS 

3 WHERE HITS/AB < .35; 

NUM_BELOW_35 0 
4 

The an swer is no. The name column that you selectedwasnot involvedin the where 
st at ement . If you u se count wit h out a where clause,it returnsthe number of records in 
t he t abl e. 

INPUT/OUTPUT: 

SQL> SELECT COUNT (*) 
2 FROM TEAMSTATS; 

COUNT (*) 
6 

SUM 

sum doesjust that. It returnsthe sumof all values in a column.Tofindout how many 
sin gl es have been hit , t ype 

INPUT: 

SQL> SELECT SUM (SINGLES) TOTAL_S INGLES 
2 FROM TEAMSTATS; 

OUTPUT: 

TOT AL_S INGLES 
174 

To get several sums, use 



INPUT/OUTPUT: 



SQL> SELECT SUM(SINGLES) TOTAL_S INGLES , SUM(DOUBLES) TOTAL_DOUBLES , 
SUM (TRIPLES) TOTAL_TRIPLES, SUM(HR) TOTAL_HR 
2 FROM TEAMSTATS; 

TOTAL_S INGLES TOTAL_DOUBLES TOTAL_TRIPLES TOTAL_HR 
174 32 5 29 

To col 1 ect simil ar in for mat ion on all 300 or bet t er pi ayer s, t ype 
INPUT/OUTPUT: 

SQL> SELECT SUM (SINGLES) TOTAL_S INGLES, SUM (DOUBLES) TOTAL_DOUBLES , 
SUM (TRIPLES) TOTAL_TRIPLES , SUM(HR) TOTAL_HR 

2 FROM TEAMSTATS 

3 WHERE HITS/AB >= .300; 

TOTAL_S INGLES TOTAL_DOUBLES TOTAL_TRIPLES TOTAL_HR 
164 30 5 29 

To compute a team batting average, type 
INPUT/OUTPUT: 

SQL> SELECT SUM (HITS) /SUM (AB) TEAM_AVERAGE 
2 FROM TEAMSTATS; 

TEAM_AVERAGE 
. 33706294 

sum works only wit h number s. If you try it on a n on numerical field,you get 

INPUT/OUTPUT: 

SQL> SELECT SUM (NAME) 
2 FROM TEAMSTATS; 

ERROR: 

ORA-01722: invalid number 
no rows selected 

This error message islogical because you cannot suma groupof names. 

AVG 



The avg f unct ion compu t es the aver age of a column.To find the aver age number of 
strike out s, use this: 

INPUT: 

SQL> SELECT AVG (SO) AVE_STRIKE_OUTS 
2 FROM TEAMSTATS; 

OUTPUT: 

AVE_STRIKE_OUTS 
16.166667 

The fol 1 owing exampl e illustrates the difference be tween sum and avg: 
INPUT/OUTPUT: 

SQL> SELECT AVG (HITS/AB) TEAM_AVERAGE 
2 FROM TEAMSTATS; 

TEAM_AVERAGE 
.26803448 

ANALYSIS: 



The teamwasbatting over 300 in the previous exampl e ! What happened? avg compu t ed 
the average of the combined column hitsdividedby at bats,whereasthe exampl e wit h 
sum divided the total number of hit s by t he number of at bat s. For exampl e, pi ayer A get s 
50 hit s in 100 at bat s for a .500 average. PI ayer BgetsOhitsin lat bat for a 0.0 aver age. 
The average of 0.0 and 0.5 is .250. If you compute the combined average of 50 hit s in 101 at 
bat s, the answer is a respectable .495. The following statement returns the correct 
bat t ing average: 

INPUT/OUTPUT: 

SQL> SELECT AVG (HITS) /AVG (AB) TEAM_AVERAGE 
2 FROM TEAMSTATS; 

TEAM_AVERAGE 



. 33706294 

Like the sum f unct ion , avg worksonlywith number s. 



MAX 



If you want to find the large st value in a column,use max. For exampl e, what is t he 
highest number of hit s? 

INPUT: 

SQL> SELECT MAX (HITS) 
2 FROM TEAMSTATS; 

OUTPUT: 

MAX (HITS) 



70 

Can you find out who has the most hits? 
INPUT/OUTPUT: 

SQL> SELECT NAME 

2 FROM TEAMSTATS 

3 WHERE HITS = MAX (HITS); 

ERROR at line 3: 

ORA-00934: group function is not allowed here 

Unfortunately,you can't. The error message is a reminder that this group function 
(remember that aggregate functions a r e also called group functions) does not work in the 
where cl au se. Don't despair , Day 7, "Subquer ies: The Embedded select St at ement ," cover s 
theconcept of subqueriesandexplainsawaytofindwhohasthe max hit s. 

What happens if you try a n on numerical col umn? 

INPUT/OUTPUT: 

SQL> SELECT MAX (NAME) 
2 FROM TEAMSTATS; 

MAX (NAME) 



WORLEY 

Here's so met hing new . max r et ur n s t he highest (cl osest t o Z) st r ing. Fin al 1 y , a function 
that works with both characters and numbers. 



MIN 



min does t he expect ed thing and workslike max except it returnsthelowest member of a 
column.Tofindout the fewest at bats,t ype 

INPUT: 

SQL> SELECT MIN(AB) 
2 FROM TEAMSTATS; 

OUTPUT: 

MIN (AB) 

1 

The following statement returns the name closest to the beginning of the alphabet: 

INPUT/OUTPUT: 

SQL> SELECT MIN (NAME) 
2 FROM TEAMSTATS; 

MIN (NAME) 
CASEY 

You can combine min wit h max to give a range of values. For exampl e: 
INPUT/OUTPUT: 

SQL> SELECT MIN (AB) , MAX (AB) 
2 FROM TEAMSTATS; 

MIN (AB) MAX ( AB ) 
1 187 

This sort of information can be useful when using statistical functions. 

NOTE: Aswe mentioned in the in tro duct ion, the first five aggregate 
functions are described in the ANSI standard. The remaining aggregate 
functionshave become defacto standards, present in all import ant 
impl ementationsof SQL. We use the Oracle7 namesfor these functions. 
Ot her impl ement at ion s may u se different names. 



VARIANCE 



variance producesthesquareofthestandarddeviation,a number vit al t o many 
statistical calculations.lt works 1 ike t his: 

INPUT: 

SQL> SELECT VARIANCE (HITS) 
2 FROM TEAMSTATS; 

OUTPUT: 

VARIANCE (HITS) 
802 .96667 

If you try a string 

INPUT/OUTPUT: 

SQL> SELECT VARIANCE (NAME) 
2 FROM TEAMSTATS; 

ERROR: 

ORA-01722: invalid number 
no rows selected 

you find that variance isanother function that worksexclusivelywith number s. 

STDDEV 

Thefinal groupfunction, stddev, finds the standard deviation of a column of number s, 
as demonstrated by this exampl e: 

INPUT: 

SQL> SELECT STDDEV (HITS) 
2 FROM TEAMSTATS; 

OUTPUT: 

STDDEV (HITS) 
28.336666 

It also returns an error when confronted by a string: 
INPUT/OUTPUT: 



SQL> SELECT STDDEV (NAME ) 
2 FROM TEAMS TATS ; 



ERROR : 

ORA-01722: invalid number 
no rows selected 

These aggregatefunctionscan alsobeusedin various combinat ions: 
INPUT/OUTPUT: 

SQL> SELECT COUNT (AB) , 

2 AVG(AB), 

3 MIN(AB), 

4 MAX (AB) , 

5 STDDEV (AB), 

6 VARIANCE (AB) , 

7 SUM(AB) 

8 FROM TEAMSTATS; 

COUNT (AB) AVG(AB) MIN (AB) MAX ( AB ) STDDEV (AB) VARIANCE (AB) SUM(AB) 
6 119.167 1 187 75.589 5712.97 715 

The next t ime you hear a sport scast er use st at ist ics t o fil 1 t he t ime between pi ays, you 
wil 1 know that SQL is at work somewhere behind the scenes. 

Date and Time Functions 

We 1 ive in a civil iz at ion governed by t imes and dates, and most major impl ementations of 
SQLhave functionsto cope with these concept s. This sect ion usesthe table project t o 
demonstrate the time and date functions. 

INPUT: 

SQL> SELECT * FROM PROJECT; 
OUTPUT: 

TASK STARTDATE ENDDATE 



KICKOFF MTG 01-APR-95 01-APR-95 

TECH SURVEY 02-APR-95 01-MAY-95 

USER MTGS 15-MAY-95 30-MAY-95 

DESIGN WIDGET 01-JUN-95 30-JUN-95 

CODE WIDGET 01-JUL-95 02-SEP-95 

TESTING 03-SEP-95 17-JAN-96 



6 rows selected. 



NOTE: This table used the Date data type. Most implementations of SQL 
have a Date data t ype, but the exact syntax may vary. 



ADD_MONTHS 

Thisfunctionaddsa number of mont h s t o a specified dat e. For exampl e, say somet hing 
extraordinary happened, and the preceding project slipped to the right by two months. 
You could make a new schedule by typing 

INPUT: 



SQL> SELECT TASK, 

2 STARTDATE, 

3 ENDDATE ORIGINAL_END , 

4 ADD_MONTHS ( ENDDATE , 2 ) 

5 FROM PROJECT; 

OUTPUT: 



TASK STARTDATE ORIGINAL_ ADD_MONTH 

KICKOFF MTG 01-APR-95 01-APR-95 01-JUN-95 

TECH SURVEY 02-APR-95 01-MAY-95 01-JUL-95 

USER MTGS 15-MAY-95 30-MAY-95 30-JUL-95 

DESIGN WIDGET 01-JUN-95 30-JUN-95 31-AUG-95 

CODE WIDGET 01-JUL-95 02-SEP-95 02-NOV-95 

TESTING 03-SEP-95 17-JAN-96 17-MAR-96 

6 rows selected. 



Not that a si ip 1 ike t his is possible, but it 's nice t o ha ve a f unct ion t h at makes it so easy. 
add_months al so works out side the select cl ause. Typing 

INPUT: 



SQL> SELECT TASK TASKS_SHORTER_THAN_ONE_MONTH 

2 FROM PROJECT 

3 WHERE ADD_MONTHS (STARTDATE, 1) > ENDDATE; 



producesthe following result: 
OUTPUT: 



TASKS_SHORTER_THAN_ONE_MONTH 



KICKOFF MTG 
TECH SURVEY 
USER MTGS 
DESIGN WIDGET 

ANALYSIS: 

You will find that all the functions in this section work in more than one pi ace. 
However , add months doesnot work w it h other data typeslikecharacter or number 
without thehelpoffunctions to_char and to_date, which are discussed later today. 

LAST_DAY 

last_day returns the 1 ast day of a specified month. It is for those of us who haven't 
mast er ed the "Thir t y days h a s Sept ember ..." rhyme --or at least thoseofuswhohavenot 
yet taught it to our comput er s. If , for exampl e,you need to know what the last day of 
the mont h is in the col umn enddate, you would t ype 

INPUT: 

SQL> SELECT ENDDATE, LAS T_D AY (ENDDATE) 
2 FROM PROJECT; 

Here's the r esul t : 
OUTPUT: 

ENDDATE LAS T_D AY (ENDDATE ) 



01-APR-95 30-APR-95 

01- MAY-95 31-MAY-95 
30-MAY-95 31-MAY-95 
30-JUN-95 30-JUN-95 

02- SEP-95 30-SEP-95 
17-JAN-96 31-JAN-96 

6 rows selected. 

How does last day handle leapyears? 
INPUT/OUTPUT: 

SQL> SELECT LAST_DAY ( ' l-FEB-95 ' ) NON_LEAP , 

2 LAST_DAY ( ' l-FEB-96 ' ) LEAP 

3 FROM PROJECT; 

NON_LEAP LEAP 



28-FEB-95 29-FEB-96 
28-FEB-95 29-FEB-96 
28-FEB-95 29-FEB-96 
28-FEB-95 29-FEB-96 
28-FEB-95 29-FEB-96 
28-FEB-95 29-FEB-96 

6 rows selected. 

ANALYSIS: 

You got the right re su It, but why were so many rowsreturned?Because you didn't 
specify an existing column or any conditions, the SQL engine applied the date functions 
inthestatement toeachexistingrow.Let'sget somethinglessredundant byusingthe 
fol 1 owing: 

INPUT: 

SQL> SELECT DISTINCT LAST_DAY ( ' 1— FEB— 95 ' ) NON_LEAP, 

2 LAST_DAY ( ' l-FEB-96 ' ) LEAP 

3 FROM PROJECT; 

This st at ement uses the word distinct (see Day 2, "Introduction to the Query: The 
select St at ement ") t o produce t he singul ar r esul t 

OUTPUT: 

NON_LEAP LEAP 



28-FEB-95 29-FEB-96 

Unlikeme,thisfunction knowswhich years are leapyears. But before you trust your 
own or your company's financial future to this or any other function, check your 
impl ement at ion ! 

MONTHS_BETWEEN 

If you need to know how many months fall between mo nth x and mo nth y,use 

MONTHS_BETWEEN 1 ike t his: 
INPUT: 

SQL> SELECT TASK, STARTDATE, ENDDATE , MONTHS_BETWEEN (STARTDATE , ENDDATE) 
DURATION 
2 FROM PROJECT; 



OUTPUT: 



TASK STARTDATE ENDDATE DURATION 



KICKOFF MTG 


01 


-APR- ! 


35 


01 


-APR- ! 


35 




0 


TECH SURVEY 


02 


-APR- ! 


35 


01 


-MAY- ! 


35 




9677419 


USER MTGS 


15 


-MAY- ! 


35 


30 


-MAY- ! 


35 




.483871 


DESIGN WIDGET 


01 


-JUN- ! 


35 


30 


-JUN- ! 


35 




9354839 


CODE WIDGET 


01 


-JUL- ! 


35 


02 


-SEP- ! 


35 


-2 


. 032258 


TESTING 


03 


-SEP- ! 


35 


17 


-JAN- ! 


36 


-4 


.451613 



6 rows selected. 

Wait a minu t e--t hat doesn't 1 ook r ight . Tr y t his: 
INPUT/OUTPUT: 

SQL> SELECT TASK, STARTDATE, ENDDATE, 

2 MONTHS_BETWEEN (ENDDATE , STARTDATE ) DURATION 

3 FROM PROJECT; 

TASK STARTDATE ENDDATE DURATION 



KICKOFF MTG 


01 


-APR- ! 


35 


01 


-APR- ! 


35 






0 


TECH SURVEY 


02 


-APR- ! 


35 


01 


-MAY- ! 


35 




967741^ 


J4 


USER MTGS 


15 


-MAY- ! 


35 


30 


-MAY- ! 


35 




483870^ 


J7 


DESIGN WIDGET 


01 


-JUN- ! 


35 


30 


-JUN- ! 


35 




935483^ 


11 


CODE WIDGET 


01 


-JUL- ! 


35 


02 


-SEP—! 


35 


2 


. 03225^ 


]1 


TESTING 


03 


-SEP-! 


35 


17 


-JAN- ! 


36 


4 


.4516129 



6 rows selected. 
ANALYSIS: 

That 's bet t er . You see t hat months_between is sen sit ive to the way you or der the mont h s. 
Negative months might not be bad. For example, you could use a negative result to 
det ermine whether one date h appened before another. For exampl e, t he following 
st at ement shows al 1 t he t asks that started before May 19, 1995: 

INPUT: 

SQL> SELECT * 

2 FROM PROJECT 

3 WHERE MONTHS_BETWEEN ( ' 19 MAY 95', STARTDATE) > 0; 
OUTPUT: 



TASK 



STARTDATE ENDDATE 



KICKOFF MTG 01-APR-95 01-APR-95 

TECH SURVEY 02-APR-95 01-MAY-95 

USER MTGS 15-MAY-95 30-MAY-95 

NEW_TIME 

If you need to adjust the time according to the time zone you are in, the New_TiME 
function is for you. Here are the t ime zonesyou can use with thisfunction: 



Abbr eviat ion 


Time Zone 


AST or ADT 


Atlantic standard or daylight time 


BST or BDT 


[Bering st andar d or dayl ight t ime 


CST or CDT 


Central standard or daylight time 


EST or EDT 


Eastern standard or daylight time 


GMT 


Greenwich mean time 


HST or HDT 


|A1 a ska -Hawaii st andar d or dayl ight t ime 


MST or MDT 


Mountain standard or daylight time 


NST 


Newfoundland standard t ime 


PST or PDT 


Pacific standard or daylight time 


YST or YDT 


Yukon standard or daylight time 



You can adjust your time like this: 
INPUT: 

SQL> SELECT ENDDATE EDT, 

2 NEW_TIME (ENDDATE, ' EDT ' , ' PDT ' ) 

3 FROM PROJECT; 

OUTPUT: 



EDT 






NEW_TIME (ENDDATE 


01- 


APR- 


95 


1200AM 


31 


-MAR- 


95 


0900PM 


01- 


MAY- 


95 


1200AM 


30 


-APR- 


95 


0900PM 


30- 


MAY- 


95 


1200AM 


29 


-MAY- 


95 


0900PM 


30- 


JUN- 


95 


1200AM 


29 


-JUN- 


95 


0900PM 


02- 


SEP- 


95 


1200AM 


01 


-SEP- 


95 


0900PM 


17- 


JAN- 


96 


12 0 0AM 


16 


-JAN- 


96 


0900PM 



6 rows selected. 

Like magic, all the times are in the new time zone and the dates are adjusted. 



NEXT_DAY 

next_day findsthe name of the first day of the week that is equal to or later than 
anot her specif ied da t e. For exampl e, t o send a report on the Friday following the first 
day of each event, you would type 

INPUT: 

SQL> SELECT STARTDATE, 

2 NEXT_DAY ( STARTDATE , ' FRIDAY ' ) 

3 FROM PROJECT; 

which woul d return 
OUTPUT: 

STARTDATE NEXT_DAY ( 



01- APR-95 07-APR-95 

02- APR-95 07-APR-95 
15-MAY-95 19-MAY-95 
01-JUN-95 02-JUN-95 
01-JUL-95 07-JUL-95 

03- SEP-95 08-SEP-95 

6 rows selected. 
ANALYSIS: 

The out put tells you the date of the fir st Friday that occurs aft er your startdate. 

SYSDATE 

sysdate returnsthesystemt ime and date: 
INPUT: 

SQL> SELECT DISTINCT SYSDATE 
2 FROM PROJECT; 

OUTPUT: 

SYSDATE 



18-JUN-95 1020PM 



If you wanted to see where you stood today in a certain project, you could type 



INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM PROJECT 

3 WHERE STARTDATE > SYSDATE; 

TASK STARTDATE ENDDATE 



CODE WIDGET 01-JUL-95 02-SEP-95 

TESTING 03-SEP-95 17-JAN-96 

Now you can see what partsof the project start after today. 

Arithmetic Functions 

Many of the usesyou have for the data you retrieve involve mathematics.Most 

impl ementationsof SQL provide ar it hmet ic f unct ion s simil ar to the functions covered 

her e. The exampl es in t his sect ion u se the numbers t abl e: 

INPUT: 

SQL> SELECT * 

2 FROM NUMBERS; 

OUTPUT: 



A B 



3.1415 4 

-45 .707 

5 9 

-57.667 42 

15 55 

-7.2 5.3 



6 rows selected. 

ABS 

The ABS function returnsthe absolute value of the number you point t o. For exampl e: 
INPUT: 

SQL> SELECT ABS (A) ABSOLUTE_VALUE 
2 FROM NUMBERS; 



OUTPUT: 



ABSOLUTE_VALUE 



3 . 1415 
45 
5 

57 .667 
15 
7.2 



6 rows selected. 

abs changes all thenegative number s t o posit ive and 1 eaves posit ive number s al one. 



ceil ret urns the smal 1 est int eger gr eat er than or equal t o it s argument . floor does 
just thereverse, return in g the large st integer equal toor lessthan itsargument.For 
exampl e: 

INPUT: 

SQL> SELECT B, CEIL(B) CEILING 
2 FROM NUMBERS; 

OUTPUT: 



CEIL and FLOOR 



B 



CEILING 



4 

.707 



4 
1 

9 
42 
55 

6 



9 
42 
55 



5.3 



6 rows selected. 



And 



INPUT/OUTPUT: 



SQL> SELECT A, FLOOR (A) FLOOR 
2 FROM NUMBERS; 



A 



FLOOR 



3 . 1415 
-45 



3 

-45 



5 5 

-57.667 -58 

15 15 

-7.2 -8 



6 rows selected. 



COS, COSH, SIN, SINH, TAN, and TANH 



The cos, sin, and tan fu net ions provide support for various trigonometric concept s. They 
all work on the assumpt ion that n is in radians.Thefollowing statement returns some 
unexpected values if you don't realize cos expect s a t o be in r adian s. 



INPUT: 



SQL> SELECT A, COS (A) 
2 FROM NUMBERS; 



OUTPUT: 



A COS (A) 



3.1415 -1 

-45 .52532199 

5 .28366219 

-57.667 .437183 

15 -.7596879 

-7.2 .60835131 



ANALYSIS: 



You would expect the cos of 45degreesto be in the neighborhood of .707, not .525. To 
make thisfunction work the way you would expect it to in a degree -oriented world,you 
need to convert degrees to radians. (When was the last time you heard a news broadcast 
report that a politician had done a pi-radian turn? You hear about a 180-degree turn.) 
Because 360 degrees = 2 pi radians, you can write 



INPUT/OUTPUT: 



SQL> SELECT A, COS (A* 0.01745329251994) 
2 FROM NUMBERS; 



A COS (A*0 . 01745329251994) 



3 . 1415 
-45 
5 

-57 .667 



99849724 
70710678 
.9961947 
.5348391 



15 
-7.2 



. 96592583 
.9921147 



ANALYSIS: 

Not e t hat the number 0 . 01745329251994 is r a dian s divided by degrees. The t r igonomet r ic 
functionswork asfollows: 

INPUT/OUTPUT: 

SQL> SELECT A, COS (A*0 . 017453) , COSH (A*0 . 017453) 
2 FROM NUMBERS; 

A COS (A*0 . 017453) COSH (A*0 . 017453) 



3.1415 .99849729 1.0015035 

-45 .70711609 1.3245977 

5 .99619483 1.00381 

-57.667 .53485335 1.5507072 

15 .96592696 1.0344645 

-7.2 .99211497 1.0079058 



6 rows selected. 

And 

INPUT/OUTPUT: 

SQL> SELECT A, SIN (A*0 . 017453) , SINH (A*0 . 017453) 
2 FROM NUMBERS; 

A SIN (A*0 . 017453) SINH (A*0 . 017453) 



3.1415 .05480113 .05485607 

-45 -.7070975 -.8686535 

5 .08715429 .0873758 

-57.667 -.8449449 -1.185197 

15 .25881481 .26479569 

-7.2 -.1253311 -.1259926 



6 rows selected. 

And 

INPUT/OUTPUT: 

SQL> SELECT A, TAN (A*0 . 017453) , TANH (A*0 . 017453) 
2 FROM NUMBERS; 



A TAN (A*0 . 017453) TANH (A*0 . 017453) 



3.1415 .05488361 .05477372 

-45 -.9999737 -.6557867 

5 .08748719 .08704416 

-57.667 -1.579769 -.7642948 

15 .26794449 .25597369 

-7.2 -.1263272 -.1250043 



6 rows selected. 



EXP 

exp enabl es you t o r aise e (e is a mat hemat ical con st ant u sed in var iou s for mul as) t o a 
power . Her e's how exp raises eby the values in column A: 

INPUT: 



SQL> SELECT A, EXP (A) 
2 FROM NUMBERS; 



OUTPUT: 



A EXP (A) 

3.1415 23.138549 

-45 2.863E-20 

5 148.41316 

-57.667 9.027E-26 

15 3269017.4 

-7.2 .00074659 



6 rows selected. 

LN and LOG 

These two functionscenter on logarithms.LNreturnsthe natural logarithmof its 
ar gument . For exampl e: 

INPUT: 

SQL> SELECT A, LN (A) 
2 FROM NUMBERS; 

OUTPUT: 



ERROR : 

ORA-01428: argument '-45' is out of range 



Did we neglect tomentionthat the argument hadtobepositive?Write 



INPUT/OUTPUT: 



SQL> SELECT A, LN (ABS (A) ) 
2 FROM NUMBERS; 

A LN (ABS (A) ) 

3.1415 1.1447004 

-45 3.8066625 

5 1.6094379 

-57.667 4.0546851 

15 2.7080502 

-7.2 1.974081 



6 rows selected. 



ANALYSIS: 

Not ice how you can embed the function abs in side the ln cal 1 . The ot her 1 o gar it h -mic 
funct ion , log, takes two argument s, returningthelogarithmofthefirst argument in 
the base of the second. The following query returnsthe logarithmsof column B in base 
10. 

INPUT/OUTPUT: 

SQL> SELECT B, LOG (B, 10) 
2 FROM NUMBERS; 

B LOG (B, 10) 



4 1.660964 
.707 -6.640962 
9 1.0479516 
42 .61604832 
55 .57459287 
5.3 1.3806894 

6 rows selected. 

MOD 



You have encountered mod before. On Day 3, "Expressions, Conditions, and Operators," 
you saw that the ANSI standard for the modulo oper at or % is so met imes impl ement ed as 
the funct ion mod. Her e's a query that returns a table showing theremainder of A 
divided by B: 



INPUT: 



SQL> SELECT A, B, MOD(A,B) 
2 FROM NUMBERS; 



OUTPUT: 



A 



B MOD (A, B ) 



3 . 1415 
-45 
5 

-57 .667 
15 
-7.2 



4 

.707 



5.3 



9 
42 
55 



3 . 1415 
- . 459 



5 

15.667 
15 
-1 . 9 



6 rows selected. 



POWER 



To raise one number to the power of another, use power. In this function the first 
argument is raised to the power of the second: 

INPUT: 

SQL> SELECT A, B, POWER (A, B) 
2 FROM NUMBERS; 

OUTPUT: 

ERROR: 

ORA-01428: argument '-45' is out of range 
ANALYSIS: 

At fir st glance you arel ikel y to th ink that the fir st argument can't benegative.But 
that impression can't be true, because a number like -4 can be raised to a power. 
Therefore, if the first number in the power funct ion is negat ive, t he second must be an 
integer.You can work around thisproblemby using ceil (or floor): 

INPUT: 

SQL> SELECT A, CEIL (B) , POWER (A, CEIL (B) ) 
2 FROM NUMBERS; 

OUTPUT: 



A CEIL(B) POWER (A, CEIL (B) ) 



3 . 1415 


4 


97 .3976 


-45 


1 


-45 


5 


9 


1953125 


57 .667 


42 


9 . 098E + 73 


15 


55 


4 . 842E+64 


-7.2 


6 


139314 . 07 



6 rows selected. 

That's better ! 

SIGN 

sign ret urns -1 if it s argument is 1 ess than 0, 0 if it s argument is equal to 0, and 1 if it s 
argument isgreater than 0, as shown in thefollowing exampl e: 

INPUT: 

SQL> SELECT A, SIGN (A) 
2 FROM NUMBERS; 

OUTPUT: 

A SIGN (A) 



3.1415 1 

-45 -1 

5 1 

-57.667 -1 

15 1 

-7.2 -1 

0 0 

7 rows selected. 

You coul d al so use sign in a select where cl ause 1 ike this: 
INPUT: 

SQL> SELECT A 

2 FROM NUMBERS 

3 WHERE SIGN (A) = 1; 

OUTPUT: 

A 



3 . 1415 
5 
15 



SQRT 

The fu net ion sqrt returnsthesquareroot of an argument. Because the squareroot ofa 
negat ive number is undefined, you cannot use sqrt on negative numbers. 

INPUT/OUTPUT: 

SQL> SELECT A, SQRT (A) 
2 FROM NUMBERS; 

ERROR: 

ORA-01428: argument '-45' is out of range 
However, you can fix thisl imit at ion wit h abs: 
INPUT/OUTPUT: 

SQL> SELECT ABS (A) , SQRT (ABS (A) ) 
2 FROM NUMBERS; 

ABS (A) SQRT (ABS (A) ) 



3.1415 1.7724277 

45 6.7082039 

5 2.236068 

57.667 7.5938791 

15 3.8729833 

7.2 2.6832816 

0 0 

7 rows selected. 

Character Functions 

Many impl ementationsof SQL provide functionsto manipulate characters and stringsof 
char act er s. This sect ion cover s t he most common character funct ions. The exampl es in 
t his sect ion u se t he t abl e characters. 

INPUT/OUTPUT: 



SQL> SELECT * FROM CHARACTERS; 



LASTNAME FIRSTNAME M CODE 



PURVIS KELLY A 32 

TAYLOR CHUCK J 67 

CHRISTINE LAURA C 65 

ADAMS FESTER M 87 

COSTALES ARMANDO A 7 7 

KONG MAJOR G 52 



6 rows selected. 

CHR 

chr r et ur n s thecharacter equivalent of the number it usesasan argument. The 
character it returns depends on the character set of the data base. For this exampl e t he 
da t abase is set t o ASCII. The col umn code incl udes number s. 

INPUT: 

SQL> SELECT CODE, CHR (CODE) 
2 FROM CHARACTERS; 

OUTPUT: 

CODE CH 



32 

67 C 
65 A 
87 W 
77 M 
52 4 

6 rows selected. 

The space opposite the 32 shows that 32 is a space in the ASCII character set . 

CONCAT 

You used the equivalent of this function on Day 3, when you learned about operators. 
The | | symbol splicestwostringstogether,asdoes concat. It works 1 ike t his: 

INPUT: 

SQL> SELECT CONCAT (FIRSTNAME, LASTNAME) "FIRST AND LAST NAMES" 
2 FROM CHARACTERS; 



OUTPUT: 



FIRST AND LAST NAMES 

KELLY PURVIS 

CHUCK TAYLOR 

LAURA CHRISTINE 

FESTER ADAMS 

ARMANDO COSTALES 

MAJOR KONG 
6 rows selected. 

ANALYSIS: 

Quot at ion marks surround the mul t ipl e-wor d al ias first and last names. Again, it is 
safest to check your impl ement at ion to see if it al 1 ows mul t ipl e-wor d al iases. 

Also not ice that even though the table 1 o ok si ike two separ at e columns, what you are 
seeing is one column. The fir st value you concatenated, firstname, isl5characterswide. 
This operation retained all the characters in the field. 

INITCAP 

initcap capitalizesthe first letter of a word and makesall other characters 
1 ower case. 

INPUT: 

SQL> SELECT FIRSTNAME BEFORE, INITCAP (FIRSTNAME) AFTER 
2 FROM CHARACTERS; 

OUTPUT: 

BEFORE AFTER 



KELLY Kelly 

CHUCK Chuck 

LAURA Laura 

FESTER Fester 

ARMANDO Armando 

MAJOR Major 

6 rows selected. 

LOWER and UPPER 



As you might expect , lower changes all thecharacterstolowercase; upper does just the 



r ever se. 



The f ol 1 owing exampl e st ar t s by doing a 1 it 1 1 e magic wit h the update fu net ion (you 
learn more about th is next week) to change one of the valuesto low er case: 

INPUT: 

SQL> UPDATE CHARACTERS 

2 SET FIRSTNAME = ' kelly ' 

3 WHERE FIRSTNAME = ' KELLY ' ; 

OUTPUT: 

1 row updated. 
INPUT: 

SQL> SELECT FIRSTNAME 
2 FROM CHARACTERS; 

OUTPUT: 

FIRSTNAME 



kelly 

CHUCK 

LAURA 

FESTER 

ARMANDO 

MAJOR 

6 rows selected. 
Then you writ e 
INPUT: 

SQL> SELECT FIRSTNAME, UPPER (FIRSTNAME) , LOWER (FIRSTNAME) 
2 FROM CHARACTERS; 

OUTPUT: 



FIRSTNAME UPPER (FIRSTNAME LOWER (FIRSTNAME 



kelly KELLY kelly 

CHUCK CHUCK chuck 

LAURA LAURA laura 

FESTER FESTER fester 



ARMANDO ARMANDO armando 

MAJOR MAJOR major 



6 rows selected. 



Now you see the desired behavior. 

LP AD and RPAD 



LP ad and rpad t ake a minimum of two and a maximum of three arguments.The first 
argument is the character string to be o per at ed on . The second is t he number of 
characterstopadit with, and the optional third argument is the character to pad it 
with.The third argument defaultsto a blank,or it can be a single character or a 
character string. The following statement adds five pad characters, assuming that the 
fiel d lastname is defined as a 15-character field: 

INPUT: 

SQL> SELECT LASTNAME, LP AD (LASTNAME , 20 , '*' ) 
2 FROM CHARACTERS; 

OUTPUT: 

LAS TNAME LP AD ( LAS TNAME ,20, ' * ' 

PURVIS *****PURVIS 

TAYLOR *****TAYLOR 

CHRISTINE *****CHRISTINE 

ADAMS *****ADAMS 

COSTALES *****COSTALES 

KONG *****KONG 



6 rows selected. 



ANALYSIS: 



Why were only five pad characters added? Remember that the lastname col umn is 15 
characterswide and that lastname includesthe blanks to the r igh t of the characters 
that make upthe name. Some column data t ypes el iminat e padding charactersif the 
width of the column value islessthan the total width allocated for the column. 
Check your impl e me ntat ion. Now try the right side: 

INPUT: 

SQL> SELECT LASTNAME, RPAD (LASTNAME, 20, '*' ) 
2 FROM CHARACTERS; 



OUTPUT: 



LASTNAME 



RPAD (LASTNAME, 20, ' * ' 



PURVIS 

TAYLOR 

CHRISTINE 

ADAMS 

COSTALES 

KONG 



PURVIS 

TAYLOR 

CHRISTINE 

ADAMS 

COSTALES 

KONG 



~k ~k ~k ~k ~k 

~k ~k ~k ~k ~k 

~k ~k ~k ~k ~k 

~k ~k ~k ~k ~k 

~k ~k ~k ~k ~k 

~k ~k ~k ~k ~k 



6 rows selected. 



ANALYSIS: 



Here you see that the blanks are considered part of the field name for these o per at ion s. 
The next two functions come in handy in thistype of situation. 

LTRIM and RTRIM 

ltrim and rtrim t akeat least one and at most twoarguments.Thefirst argument, 1 ike 
lp ad and rpad, is a char act er st ring. The opt ional second ele me nt iseither acharacter 
or character string or defaultsto a blank.If you use a second argument that is not a 
blank,thesetrimfunctionswill trimthat character the same way they tr im the blanks 
in the following examples. 

INPUT: 



SQL> SELECT LASTNAME, RTRIM (LASTNAME) 
2 FROM CHARACTERS; 



OUTPUT: 



LASTNAME 



RTRIM (LASTNAME) 



PURVIS 

TAYLOR 

CHRISTINE 

ADAMS 

COSTALES 

KONG 



PURVIS 

TAYLOR 

CHRISTINE 

ADAMS 

COSTALES 

KONG 



6 rows selected. 



You can make sure that the character shave been t rimmed with the following 
st at ement : 



INPUT: 



SQL> SELECT LASTNAME, RPAD (RTRIM (LASTNAME) , 20, ' * ' ) 
2 FROM CHARACTERS; 



OUTPUT: 



LASTNAME 



RPAD (RTRIM (LASTNAME) 



ADAMS 



KONG 



PURVIS 



COSTALES 



CHRISTINE 



TAYLOR 




6 rows selected. 

The output proves that trim is working. Now try ltrim: 
INPUT: 

SQL> SELECT LASTNAME, LTRIM (LASTNAME, 'C') 
2 FROM CHARACTERS; 

OUTPUT: 

LASTNAME LTRIM (LASTNAME, 



PURVIS PURVIS 

TAYLOR TAYLOR 

CHRISTINE HRISTINE 

ADAMS ADAMS 

COSTALES OSTALES 

KONG KONG 

6 rows selected. 

Note the missing Cs in the third and fifth rows. 



replace doesjust that. Of itsthree argument s, the first is the string to be searched. The 
second is the search key. The 1 a st is the optional repl a cement st r ing. If t he t hir d 
argument isleft out or null, each occurrence of the search key on the string to be 
searched is removed and is not replacedwith anything. 



REPLACE 



INPUT: 



SQL> SELECT LASTNAME , REPLACE (LASTNAME , 'ST') REPLACEMENT 
2 FROM CHARACTERS; 



OUTPUT: 



LASTNAME 



REPLACEMENT 



PURVIS 

TAYLOR 

CHRISTINE 

ADAMS 

COSTALES 

KONG 



PURVIS 

TAYLOR 

CHRIINE 

ADAMS 

COALES 

KONG 



6 rows selected. 

If you have a third argument, it is substituted for each occurrence of the search key in 
thetarget st ring. For exampl e: 

INPUT: 

SQL> SELECT LASTNAME, REPLACE (LASTNAME , 'ST','**') REPLACEMENT 
2 FROM CHARACTERS; 

OUTPUT: 



LASTNAME 



REPLACEMENT 



PURVIS 

TAYLOR 

CHRISTINE 

ADAMS 

COSTALES 

KONG 



PURVIS 

TAYLOR 

CHRI**INE 

ADAMS 

CO**ALES 

KONG 



6 rows selected. 

If the second argument is null, thetarget string is returned w it h no changes. 
INPUT: 

SQL> SELECT LASTNAME, REPLACE (LASTNAME, NULL) REPLACEMENT 
2 FROM CHARACTERS; 

OUTPUT: 



LASTNAME 



REPLACEMENT 



PURVIS 



PURVIS 



TAYLOR 

CHRISTINE 

ADAMS 

COSTALES 

KONG 



TAYLOR 

CHRISTINE 

ADAMS 

COSTALES 

KONG 



6 rows selected. 



SUBSTR 

This three -argument function enablesyou to take a piece out of a target st ring. The 
first argument is the target st ring. The second argument is t he posit ion of t he fir st 
character to be out put. The third argument is the number of characters to show. 

INPUT: 

SQL> SELECT FIRSTNAME, SUBSTR (FIRSTNAME ,2,3) 
2 FROM CHARACTERS; 

OUTPUT: 



FIRSTNAME SUB 



kelly ell 

CHUCK HUC 

LAURA AUR 

FESTER EST 

ARMANDO RMA 

MAJOR AJO 



6 rows selected. 

If you use a negative number asthe second argument, the starting point is determined 
count in g backwards from the end, 1 ike this: 

INPUT: 



SQL> SELECT FIRSTNAME, SUBSTR (FIRSTNAME, -13 , 2 ) 
2 FROM CHARACTERS; 



OUTPUT: 



FIRSTNAME SU 



kelly 11 

CHUCK UC 

LAURA UR 

FESTER ST 



ARMANDO 
MAJOR 



MA 
JO 



6 rows selected. 
ANALYSIS: 

Remember the character field firstname in t his exampl eisl5characterslong.That is 
why you used a -13 to start at thethirdcharacter. Count in gbackfroml5putsyou at 
the st art of the third character,not at the start of the second. If you don't have a 
third argument, use the following statement instead: 

INPUT: 

SQL> SELECT FIRSTNAME, SUBSTR (FIRSTNAME, 3) 
2 FROM CHARACTERS; 

OUTPUT: 

FIRSTNAME SUBSTR (FIRSTN 



kelly lly 

CHUCK UCK 

LAURA URA 

FESTER STER 

ARMANDO MANDO 

MAJOR JOR 

6 rows selected. 

The rest ofthetarget stringisreturned. 
INPUT: 

SQL> SELECT * FROM SSN_TABLE; 

OUTPUT: 

SSN 

300541117 
301457111 
459789998 

3 rows selected. 

ANALYSIS: 

Reading the results of the preceding output is difficul t --Social Security numbers 



usually have dashes. Now try something fancy and see whether you like the results: 
INPUT: 

SQL> SELECT SUBSTR (SSN, 1 , 3) | | '-' I I SUBSTR (SSN, 4 , 2 ) | | '- 
1 | | SUBSTR(SSN, 6,4) SSN 
2 FROM SSN_TABLE; 

OUTPUT: 

SSN 

300- 54-1117 

301- 45-7111 
459-78-9998 

3 rows selected. 



NOTE: This par t icul ar u se of the substr function could come in very handy 
with 1 arge numbers using commas such as 1,343,178,128 and in area codes and 
phone numbers such as 317-787-2915 using dashes. 



Here is another good use of the suBSTRfunct ion. Suppose you are writing a report and a 
few columnsare more than 50characters wide. You can use the substr fu net ion t o 
reduce the width of the columnsto a more manageable size if you know the nature of 
the actual data. Con sider thefollowingtwo exampl es: 

INPUT: 

SQL> SELECT NAME, JOB, DEPARTMENT FROM JOB_TBL; 
OUTPUT: 

NAME 

JOB DEPARTMENT 

ALVIN SMITH 

VICEPRES IDENT MARKETING 
1 ROW SELECTED. 

ANALYSIS: 

Not ice how the columns wrapped around, which makesreadingtheresultsa littletoo 
difficul t . Now t r y t his select: 



INPUT: 



SQL> SELECT SUBSTR (NAME , 1,15) NAME, SUBSTR ( JOB, 1 , 15) JOB, 
DEPARTMENT 
2 FROM JOB_TBL; 

OUTPUT: 

NAME JOB DEPARTMENT 



ALVIN SMITH VICEPRES IDENT MARKETING 

Much bet t er ! 

TRANSLATE 

The fu net ion translate takesthree arguments:the target st ring, the from st ring, and 
the TOstring.Elementsof the target string that occur in the from st r ing are 
translated to the corresponding element in the to string. 

INPUT: 

SQL> SELECT FIRSTNAME, TRANSLATE (FIRSTNAME 

2 ' 0123456789ABCDEFGHI JKLMNOPQRSTUVWXYZ 

3 ' NNNNNNNNNNAAAAAAAAAAAAAAAAAAAAAAAAAA) 

4 FROM CHARACTERS; 

OUTPUT: 



FIRSTNAME 



TRANSLATE (FIRST 



kelly 

CHUCK 

LAURA 

FESTER 

ARMANDO 

MAJOR 



kelly 

AAAAA 

AAAAA 

AAAAAA 

AAAAAAA 

AAAAA 



6 rows selected. 



Notice that the function is case sensitive. 



INSTR 



To find out where in a string a particul ar pattern occur s, use instr. It s first argument is 
the target st ring. The second argument is the pattern to match.The third and forth are 
number s represent ing where to st ar t 1 ooking and which match to r epor t . This exampl e 
returns a number represent ing the first occurrence of ostarting with the second 



char act er : 
INPUT: 

SQL> SELECT LASTNAME , INSTR (LASTNAME , 'O', 2, 1) 
2 FROM CHARACTERS; 

OUTPUT: 

LASTNAME INSTR (LASTNAME, ' 0 ' , 2 , 1 ) 



PURVIS 0 

TAYLOR 5 

CHRISTINE 0 

ADAMS 0 

COSTALES 2 

KONG 2 

6 rows selected. 

ANALYSIS: 

The default for the third and fourth argumentsis 1. If the third argument isnegative, 
the search st ar t s at a posit ion det er mined fromthe end of the string,instead of fromthe 



beginning. 



LENGTH 



length ret urn s the length of its lone character argument. For exampl e: 



INPUT: 



SQL> SELECT FIRSTNAME, LENGTH (RTRIM (FIRSTNAME) ) 
2 FROM CHARACTERS; 



OUTPUT: 



FIRSTNAME 



LENGTH (RTRIM (FIRSTNAME) ) 



MAJOR 



ARMANDO 



FESTER 



kelly 
CHUCK 



LAURA 



5 
5 
5 
6 
7 
5 



6 rows selected. 



ANALYSIS: 



Note the use of the rtrim f unct ion . Ot her wise, length would return 15 for every value. 

Conversion Functions 

These three conversion functions pr ovide a handy way of convert in g one t ype of data to 
anot her . These exampl es u se t he t abl e conversions. 

INPUT: 

SQL> SELECT * FROM CONVERSIONS; 
OUTPUT: 

NAME TESTNUM 



40 95 
13 23 
74 68 

The name column is a character string 15characterswide,and testnum is a number . 

TO_CHAR 

The primary use of to_char is to convert a number into a character. Different 
implementations may also use it to convert other data types, like Date, into a character, 
or to in elude different formatting arguments.The next exampl eillustratesthe prima r y 
u se of to_char: 

INPUT: 

SQL> SELECT TESTNUM, TO_CHAR (TESTNUM) 
2 FROM CONVERT; 

OUTPUT: 

TESTNUM TO_CHAR (TESTNUM) 



95 95 
23 23 
68 68 

Not very ex c it in g, or convincing. Here's how to verify that the function returned a 
character string: 



INPUT: 



SQL> SELECT TESTNUM, LENGTH (TO_CHAR (TESTNUM) ) 
2 FROM CONVERT; 

OUTPUT: 

TESTNUM LENGTH (TO_CHAR (TESTNUM) ) 

95 2 
23 2 
68 2 

ANALYSIS: 

length of a number would have returned an error. Not ice the difference between to 
char and the chr f unct ion discu ssed ear 1 ier . chr woul d have turned this number int o a 
character or a symbol , depending on the character set. 

TO_NUMBER 

to_number is t h e companion f unct ion to to_char, and of course,it converts a string in to 
a number . For exampl e: 

INPUT: 

SQL> SELECT NAME, TESTNUM, TESTNUM*TO_NUMBER (NAME) 
2 FROM CONVERT; 

OUTPUT: 



NAME TESTNUM TESTNUM*TO_NUMBER (NAME) 



40 95 3800 

13 23 299 

74 68 5032 



ANALYSIS: 

This t e st wouldhavereturnedan error if to_number had returned a character. 

Miscellaneous Functions 

Here are t hr ee miscel laneous functions you may find useful . 

GREATEST and LEAST 



These functionsfind the greatest or t he least member from a series of expr ession s. For 
exampl e: 

INPUT: 

SQL> SELECT GREATEST ( ' ALPHA ' , ' BRAVO ' , ' FOXTROT ' , ' DELTA ' ) 
2 FROM CONVERT; 

OUTPUT: 

GREATEST 



FOXTROT 
FOXTROT 
FOXTROT 

ANALYSIS: 

Not ice greatest found the word closest to the end of the alphabet.Notice also a 
seemingl y unnecessary FROMand three occurrences of foxtrot. If from is missing, you wil 1 
get an error. Every select needs a from. The par t icul ar t abl e u sed in the from has three 
rows, so the function in the select cl au se is per f or med for each of them. 

INPUT: 

SQL> SELECT LEAST (34, 567, 3, 45, 1090) 
2 FROM CONVERT; 

OUTPUT: 

LEAST (34, 567, 3, 45, 1090) 

3 
3 
3 

As you can see, greatest and least al so work wit h number s. 

USER 

user ret urn s the character name of the current user of the data base. 
INPUT: 

SQL> SELECT USER FROM CONVERT; 



OUTPUT: 



USER 



PERKINS 
PERKINS 
PERKINS 

Therereally is only one of me. Again, the echo occurs because of the number of rows in 
the t abl e. user is simil ar to the date functions expl ainedearlier today. Even though 
user is not an actual column in the t abl e, it isselectedfor each row that iscontained 
in the t abl e. 

Summary 

It has been a long day. We covered 47 funct ion s— f r om aggr eg at es t o conver sion s. You 
don't have to remember every funct ion--just knowing the general types (aggregate 
functions, date and time functions, arithmetic functions, character functions, 
conversion funct ions, and miscel laneousfunct ions) is enough to point you in the right 
direction when you build a query that requires a function. 

Q&A 

Q Why are so few funct ions defined in the ANSI st andar d and so many defined 
by t he individual implementations? 

A ANSI standards are broad strokes and are not meant to drive companies in t o 
bankr upt cy by forcing all impl ementationsto have dozens of funct ions. On the 
other hand, when company X adds a st at ist ical package t o it s SQL and it sel 1 s 
wel 1 , you can bet company YandZwill follow suit. 

Qlthought you said SQLwas simpl e.Will Ireallyuseall ofthese 
funct ions? 

A The answer to t his quest ion is simil ar to the way a trigonometry teacher might 
respond to the quest ion, Will lever need to know how to figure the area of an 
isoscel es t r iangl e in real 1 if e? The an swer , of cour se, depends on your pr of ession . 
The same concept appl ies wit h the funct ion s and all the ot her opt ions avail abl e 
with SQL. How you use functions in SQL depends mostly on you company's needs. As 
long as you under st and how funct ionswork as a whole, you can apply the same 
concept s to your own queries. 



Workshop 



The Workshopprovidesquiz questionsto help sol idify your under st and in g of the 
material cover ed, a s wel 1 as exercises t o provide you wit h experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. Which function capitalizesthe first letter of a character string and makesthe 
rest 1 ower case? 

2. Which functions are also known by the name groupfunctions? 

3. Will t his query work? 

SQL> SELECT COUNT (LAS TNAME) FROM CHARACTERS; 

4. How about thisone? 

SQL> SELECT SUM (LASTNAME) FROM CHARACTERS; 

5. Assuming that they are separ at e col umn s, which f unct ion(s) woul d spl ice 
together FiRSTNAMEand lastname? 

6. What doesthe answer 6meanfromthefollowing select? 
INPUT: 

SQL> SELECT COUNT (*) FROM TEAMSTATS; 

OUTPUT: 

COUNT (*) 

7. Wil 1 t he fol 1 owing st at ement work? 

SQL> SELECT SUBSTR LASTNAME, 1,5 FROM NAME_TBL; 

Exercises 

1. Using t oday's teamstats table,write a query to det ermine who is bat t in g under 
.25. (For the basebal 1 -chal 1 enged r eader , bat t ing average is hit s/ab.) 



2. Using t oday's characters table,write a query that will return the following: 



INITIALS 

K . A . P . 

1 row selected. 



CODE 
32 



Previous Chapter I Next Chapter I £ Contents 



MACMILLAN COMPUTER PUBLISHING USA 
A VIACOM COMPANY 

© Copyright , Mac mil 1 an Comput er Publ ishing. Al 1 r ight s reserved. 




SAMS 

PUBLISHING 

Teach Yourself SQL in 21 Days, Second 

Edition 



Previous Chapter I -> Next Chapter I J* Contents 



- Day 6 - 
Joining Tables 

Objectives 

Today you will learn about joins. This in for mat ion will enableyou togather and 
manipulate data across several tables.By the end of the day, you will under st and and 
be able to do the following: 

• Per for m an out er join 

• Per for m a 1 eft join 

• Perform a right join 

• Per for m an equi-join 

• Per for m a non-equi-join 

• Join a t abl e t o it sel f 

Introduction 

One of the most powerful featuresof SQL is it s capabil it y to gather and manipulate 
data fromacross several tables. Without this feature you would have to store all the 
data elementsnecessaryfor each application in onetable.Without common t abl es you 
would need to store the same data in several tables. Imagine having to redesign, r ebuil d, 



and r epopul ate your tables and data bases every t ime your user needed a query with a 
new piece of in for mat ion . The join st at ement of SQL enables you to design smal 1 er , mor e 
specific t abl es t hat are easier to ma in t a in than 1 ar ger t abl es. 

Multiple Tables in a Single SELECT Statement 

Like Dorothy in The Wizard of Oz,you have had the power tojoin tables since Day 2, 
"Int r oduct ion to the Query: The select Statement," when you learned about select and 
from. Unlike Dorothy,you don't have to click you heels together three t imes t o per for m 
a join. Use the following two tables,named,cleverly enough, tablei and table2. 



NOTE: The queries in t oday's exampl es were produced using Borland's ISQL 
tool.You will not ice some differences be tween these queries and the ones 
that we used earl ier in the book. For exampl e,thesequeriesdonot begin 
with an SQL prompt . Another difference is that ISQL does not require a 
semicol on at the end of the statement. (The semicol on is opt ion a 1 in ISQL.) 
But the SQL basics are st il 1 the same. 



INPUT: 

SELECT * 
FROM TABLEI 

OUTPUT: 

ROW REMARKS 



row 1 


Table 


1 


row 2 


Table 


1 


row 3 


Table 


1 


row 4 


Table 


1 


row 5 


Table 


1 


row 6 


Table 


1 


INPUT: 







SELECT * 
FROM TABLE 2 

OUTPUT: 



ROW 



REMARKS 



row 1 table 2 

row 2 table 2 

row 3 table 2 

row 4 table 2 

row 5 table 2 

row 6 table 2 

To join t hese two t abl es, t ype t his: 

INPUT: 

SELECT * 

FROM TABLE 1, TABLE 2 
OUTPUT: 

ROW REMARKS ROW REMARKS 



row 


_L 


i ar) J- e 


_L 


row 


i 
j_ 


r aD ± e 


9 
Z 


row 


1 
_L 


i aij J- e 


1 
_L 


row 


Z 


r ao ± e 


9 
Z 


row 


1 
_L 


i ar) J- e 


1 
_L 


row 


o 
o 


r ao ± e 


9 
Z 


row 


1 
_L 


i ar) J- e 


1 
_L 


row 


A 


r ao ± e 


9 
Z 


row 


1 
_L 


i ar) J- e 


1 
_L 


row 


o 


r ao ± e 


9 
Z 


row 


1 
_L 


i ar) J- e 


1 
_L 


row 


0 


r ao ± e 


9 
Z 


row 


9 
Z 


i ar) J- e 


1 
_L 


row 


1 
_L 


l. ao ± e 


9 
Z 


row 


9 
z 


i ar) J- e 


1 
_L 


row 


9 
Z 


4- ^Kl Q 

l. ao ± e 


9 
Z 


row 


o 
Z 


i ar) J- e 


1 
_L 


row 


o 


l. ao ± e 


9 
Z 


row 


9 
Z 


i ar) J- e 


1 
_L 


row 


/i 


4- ^Kl Q 

l. ao ± e 


9 
Z 


row 


2 


Table 


1 


row 


5 


table 


2 


row 


2 


Table 


1 


row 


6 


table 


2 


row 


3 


Table 


1 


row 


1 


table 


2 


row 


3 


Table 


1 


row 


2 


table 


2 


row 


3 


Table 


1 


row 


3 


table 


2 


row 


3 


Table 


1 


row 


4 


table 


2 


row 


3 


Table 


1 


row 


5 


table 


2 


row 


3 


Table 


1 


row 


6 


table 


2 


row 


4 


Table 


1 


row 


1 


table 


2 


row 


4 


Table 


1 


row 


2 


table 


2 


row 


4 


Table 


1 


row 


3 


table 


2 


row 


4 


Table 


1 


row 


4 


table 


2 


row 


4 


Table 


1 


row 


5 


table 


2 


row 


4 


Table 


1 


row 


6 


table 


2 


row 


5 


Table 


1 


row 


1 


table 


2 


row 


5 


Table 


1 


row 


2 


table 


2 


row 


5 


Table 


1 


row 


3 


table 


2 


row 


5 


Table 


1 


row 


4 


table 


2 


row 


5 


Table 


1 


row 


5 


table 


2 


row 


5 


Table 


1 


row 


6 


table 


2 


row 


6 


Table 


1 


row 


1 


table 


2 


row 


6 


Table 


1 


row 


2 


table 


2 


row 


6 


Table 


1 


row 


3 


table 


2 



row 6 Table 1 row 4 table 2 

row 6 Table 1 row 5 table 2 

row 6 Table 1 row 6 table 2 

Thirty-six rows! Where did they come from? And what kind of join is this? 
ANALYSIS: 

A cl ose examin at ion of the re su It of your first join showsthat each row from tablei 
wasadded to each row fr om table2. An extract fromthisjoin showswhat h appened: 

OUTPUT: 

ROW REMARKS ROW REMARKS 



row 


1 


Table 


1 


row 


1 


table 


2 


row 


1 


Table 


1 


row 


2 


table 


2 


row 


1 


Table 


1 


row 


3 


table 


2 


row 


1 


Table 


1 


row 


4 


table 


2 


row 


1 


Table 


1 


row 


5 


table 


2 


row 


1 


Table 


1 


row 


6 


table 


2 



Notice how each row in table2 was combined with row 1 in tablei. Congratul ations! 
You have performed your first join. But what kindofjoin?An inner join ? an out er join? 
or what ? Wei 1 , actually th is t ype of join is cal 1 ed a cr oss-join . A cross-join is not 
normally as useful as the other joins covered today, but this join does illustrate the 
basic combining property of all joins: Joins bring tables together. 

Suppose you sol d par t s t o bike shops for a living.When you designed your data base, you 
buil t one big table with all the per t in en t columns. Every t ime you had a new 
requirement, you added a new column or started a new table with all the old data pi us 
the new data required to create a specific query. Eventually, your database would 
col 1 apse from it s own weight --not a pr et t y sight .An al t er nat ive design , based on a 
relational model, would have you put all relateddataintoonetable. Here's how your 
customer table would look: 

INPUT: 

SELECT * 
FROM CUSTOMER 

OUTPUT: 

NAME ADDRESS STATE ZIP PHONE REMARKS 



TRUE WHEEL 550 HUSKER NE 58702 



555-4545 NONE 



BIKE SPEC 
LE SHOPPE 
AAA BIKE 



CPT SHRIVE LA 
HOMETOWN KS 
10 OLDTOWN NE 



JACKS BIKE 24 EGLIN 



FL 



45678 
54678 
56784 
34567 



555-1234 
555-1278 
555-3421 
555-2314 



NONE 
NONE 

JOHN-MGR 
NONE 



ANALYSIS: 

Thistablecontainsall the in for mat ion you need to de scribe your customers. Theitems 
you sold would go into another table: 

INPUT: 

SELECT * 
FROM PART 

OUTPUT: 



PARTNUM 


DESCRIPTION 


PRICE 


54 


PEDALS 


54 .25 


42 


SEATS 


24 .50 


46 


TIRES 


15.25 


23 


MOUNTAIN BIKE 


350 .45 


76 


ROAD BIKE 


530 .00 


10 


TANDEM 


1200 . 00 



And the ordersyou take would have their own table: 

INPUT: 

SELECT * 
FROM ORDERS 

OUTPUT: 



ORDEREDON 


NAME 


PARTNUM 


QUANTITY 


REMARKS 


15 -MAY- 19 


96 


TRUE WHEEL 


23 


6 


PAID 


19 -MAY- 19 


96 


TRUE WHEEL 


76 


3 


PAID 


2-SEP-19 


96 


TRUE WHEEL 


10 


1 


PAID 


3 0-JUN-19 


96 


TRUE WHEEL 


42 


8 


PAID 


3 0-JUN-19 


96 


BIKE SPEC 


54 


10 


PAID 


3 0 -MAY- 19 


96 


BIKE SPEC 


10 


2 


PAID 


3 0 -MAY- 19 


96 


BIKE SPEC 


23 


8 


PAID 


17-JAN-19 


96 


BIKE SPEC 


76 


11 


PAID 


17-JAN-19 


96 


LE SHOPPE 


76 


5 


PAID 


l-JUN-19 


96 


LE SHOPPE 


10 


3 


PAID 


l-JUN-19 


96 


AAA BIKE 


10 


1 


PAID 



l-JUL-1996 AAA BIKE 
l-JUL-1996 AAA BIKE 
ll-JUL-1996 JACKS BIKE 



76 
46 
76 



4 PAID 
14 PAID 



14 PAID 



One advantage of this approach is that you can have three special ized people or 
depart men t s r esponsibl e for maintaining their own data. You don't need a data base 
administ rator who isconversant with all aspectsof your project to shepher done 
gigantic,multidepartmental database.Another advantageisthat in the age of 
networks, each table could re side on a different machine. Peopl e who under st and the 
data could ma in t a in it, and it could reside on an appr opr iat e machine (rat her than that 
nasty corporate mainframe protected by legionsof syst em administ r at or s). 

Now join parts and orders: 
INPUT/OUTPUT: 

SELECT O.ORDEREDON, O . NAME, O.PARTNUM, 
P . PARTNUM, P . DESCRIPTION 
FROM ORDERS O, PART P 

ORDEREDON NAME PARTNUM PARTNUM DESCRIPTION 



15 


-MAY- 


1996 


TRUE 


WHEEL 


23 


54 


PEDALS 


19 


-MAY- 


1996 


TRUE 


WHEEL 


76 


54 


PEDALS 


2 


-SEP- 


1996 


TRUE 


WHEEL 


10 


54 


PEDALS 


30 


-JUN- 


1996 


TRUE 


WHEEL 


42 


54 


PEDALS 


30 


-JUN- 


1996 


BIKE 


SPEC 


54 


54 


PEDALS 


30 


-MAY- 


1996 


BIKE 


SPEC 


10 


54 


PEDALS 


30 


-MAY- 


1996 


BIKE 


SPEC 


23 


54 


PEDALS 


17 


-JAN- 


1996 


BIKE 


SPEC 


76 


54 


PEDALS 


17 


-JAN- 


1996 


LE SHOPPE 


76 


54 


PEDALS 


1 


-JUN- 


1996 


LE SHOPPE 


10 


54 


PEDALS 


1 


-JUN- 


1996 


AAA 


BIKE 


10 


54 


PEDALS 


1 


-JUL- 


1996 


AAA 


BIKE 


76 


54 


PEDALS 


1 


-JUL- 


1996 


AAA 


BIKE 


46 


54 


PEDALS 


11 


-JUL- 


1996 


JACKS BIKE 


76 


54 


PEDALS 



The preceding code is just a port ion of t he r esul t set . The act ual set is 14 (number of 
rows in orders) x 6 (number of rows in part), or 84 rows. It is simil ar t o the resul t from 
joining tablei and table2 ear 1 ier t oday, and it is st il 1 one st at ement shy of being useful . 
Before we reveal that st atement, we need to regress a 1 it tie and talk a bout another 
u se for the al ias. 



ANALYSIS: 



Finding the Correct Column 



When you joined tablei and table2, you u sed select *, which returned all the columns 
in bot h t abl es. In joining orders t o part, the select st at ement is a bit more compl icat ed: 

SELECT 0 . ORDEREDON, 0 . NAME , 0 . PARTNUM, 
P.PARTNUM, PRESCRIPTION 

SQL is smart enough to know that orderedon and name exist only in orders and that 
description exist s on 1 y in part, but what about partnum, which exist s in bot h? If you 
havea column that hasthe same name in twotables,you must usean aliasin your 
select clause to specify which column you want to displ ay . A common techniqueisto 
assign a single character to each table,asyou did in the fromcI a use: 

FROM ORDERS 0, PART P 

You use that character with each column name,asyou did in the preceding select 
cl au se. The select cl au se could al so be wr it t en 1 ike t his: 

SELECT ORDEREDON, NAME, 0. PARTNUM, P.PARTNUM, DESCRIPTION 

But remember , someday you might have to come back and ma in t a in t his query. It doesn 't 
hurt t o make it more readable.Now back to the missing st at ement . 

Equi- Joins 

An extract fromthe part/orders join provides a clue as to what is missing: 

30-JUN-1996 TRUE WHEEL 42 54 PEDALS 

30-JUN-1996 BIKE SPEC 54 54 PEDALS 

30-MAY-1996 BIKE SPEC 10 54 PEDALS 

Not ice the partnum fiel ds t h at are common to both tables.What if you wrote the 
f ol 1 owing? 

INPUT: 

SELECT O. ORDEREDON, O . NAME , O. PARTNUM, 
P . PARTNUM, P . DESCRIPTION 
FROM ORDERS O, PART P 
WHERE O. PARTNUM = P.PARTNUM 

OUTPUT: 

ORDEREDON NAME PARTNUM PARTNUM DESCRIPTION 



l-JUN-1996 AAA BIKE 10 10 TANDEM 



30 


-MAY- 


1996 


BIKE SPEC 


10 


10 


TANDEM 


2 


-SEP- 


1996 


TRUE WHEEL 


10 


10 


TANDEM 


1 


-JUN- 


1996 


LE SHOPPE 


10 


10 


TANDEM 


30 


-MAY- 


1996 


BIKE SPEC 


23 


23 


MOUNTAIN BIKE 


15 


-MAY- 


1996 


TRUE WHEEL 


23 


23 


MOUNTAIN BIKE 


30 


-JUN- 


1996 


TRUE WHEEL 


42 


42 


SEATS 


1 


-JUL- 


1996 


AAA BIKE 


46 


46 


TIRES 


30 


-JUN- 


1996 


BIKE SPEC 


54 


54 


PEDALS 


1 


-JUL- 


1996 


AAA BIKE 


76 


76 


ROAD BIKE 


17 


-JAN- 


1996 


BIKE SPEC 


76 


76 


ROAD BIKE 


19 


-MAY- 


1996 


TRUE WHEEL 


76 


76 


ROAD BIKE 


11 


-JUL- 


1996 


JACKS BIKE 


76 


76 


ROAD BIKE 


17 


-JAN- 


1996 


LE SHOPPE 


76 


76 


ROAD BIKE 



ANALYSIS: 



Using the col umn partnum that exist s in bot h of the preceding tables,you havejust 
combined the inf or mat ion you had st or ed in the orders t abl e wit h inf or mat ion fr om t he 
part tableto show a de script ion of thepartsthe bike shops have ordered fromyou.The 
join that wasused is called an equi-join because the goal is to match the valuesof a 
column in one table to the corresponding values in the second table. 

You can further qualify thisquery by adding more condit ion s in the where cl au se. For 
exampl e: 

INPUT/OUTPUT: 

SELECT O . ORDEREDON, O . NAME , O. PARTNUM, 
P. PARTNUM, PRESCRIPTION 
FROM ORDERS O, PART P 
WHERE O. PARTNUM = P. PARTNUM 
AND O. PARTNUM = 76 

ORDEREDON NAME PARTNUM PARTNUM DESCRIPTION 



l-JUL-1996 AAA BIKE 
17-JAN-1996 BIKE SPEC 
19-MAY-1996 TRUE WHEEL 
ll-JUL-1996 JACKS BIKE 
17-JAN-1996 LE SHOPPE 



7 6 7 6 ROAD BIKE 

7 6 7 6 ROAD BIKE 

7 6 7 6 ROAD BIKE 

7 6 7 6 ROAD BIKE 

7 6 7 6 ROAD BIKE 



The number 76 is not very descriptive, and you wouldn't want your salespeopletohave 
to memorize a part number . (We have had the misfor t une to see many dat a in for mat ion 
sy st ems in the fie Id that require the end user to know some obscure code for something 
that had a perfectly good name. Please don't write one of those!) Here's another way to 
write the query: 



INPUT/OUTPUT: 



SELECT O.ORDEREDON, O.NAME, O.PARTNUM, 
P . PARTNUM, P . DESCRIPTION 
FROM ORDERS O, PART P 
WHERE O.PARTNUM = P. PARTNUM 
AND P .DESCRIPTION = 'ROAD BIKE' 



ORDEREDON NAME 



PARTNUM 



PARTNUM DESCRIPTION 



1-JUL-T 
17- JAN- r 
19-MAY-l 
11-JUL-l 
17-JAN-l 



16 AAA BIKE 

16 BIKE SPEC 

16 TRUE WHEEL 

16 JACKS BIKE 

16 LE SHOPPE 



76 
76 
76 
76 
76 



7 6 ROAD BIKE 

7 6 ROAD BIKE 

7 6 ROAD BIKE 

7 6 ROAD BIKE 

7 6 ROAD BIKE 



Along the same line,take a look at two more tablesto see how they can be joined. In 
this exampl e the employee_id c o 1 umn shoul d obviousl y be unique. You coul d have 
employees with the same name, they could work in the same department , and earn the 
same sal ary. However, each empl oyee woul d have his or her own employee_id. To join 
these two tables,you would use the employee_id c o 1 umn . 



EMPLOYEE _T ABLE 


EMPLO YEE_PA Y_TABLE 


employee_id 


employee_id 


last_name 


salary 


f irst_name 


department 


middle_name 


supervisor 




marital_status 



INPUT: 

SELECT E . EMPLOYEE_ID , E . LAST_NAME , EP . SALARY 
FROM EMP LOYEE_TBL E, 

EMPLO YEE_PAY_TBL EP 
WHERE E . EMPLOYEE_ID = EP . EMPLO YEE_ID 
AND E . LAST NAME = ' SMITH ' ; 

OUTPUT: 

E. EMPLOYEE ID E . LAST NAME EP . SALARY 



13245 SMITH 



35000 . 00 



TIP: When you join two tableswithout the use of a where clause,you are 
performing a Car t esian join . This join combines all rowsfromall thetables 
in the fromcI ause.Ifeachtablehas 200 rows, then you will endupwith 



40,000 rows in your results (200 x 200). Alwaysjoin your tablesin the where 
clauseunlessyouhaveareal needtojoin all therowsof all theselected 
t abl es. 



Backtotheoriginal tables. Nowyou arereadytouseall t h is in for mat ion aboutjoins 
to do something really useful: finding out how much money you have made fr om sel 1 ing 
road bikes: 

INPUT/OUTPUT: 

SELECT SUM (O. QUANTITY * P.PRICE) TOTAL 
FROM ORDERS O, PART P 
WHERE O.PARTNUM = P . PARTNUM 
AND P .DESCRIPTION = 'ROAD BIKE' 

TOTAL 



19610.00 
ANALYSIS: 

Wit h t his set up, t he sal es peopl e can keep t he orders table updated,the product ion 
depart men t can keep t he part table current, and you can find your bottomline without 
redesigning your database. 



NOTE: Not ice the consist ent use of table and column aliasesin the SQL 
st at ement exampl es. You wil 1 save many, many key st rokes by using al iases. 
They also helpto make your statement more r eadabl e. 



Can you join more than one table? For example, to generate information to send out an 
invoice, you could type this statement: 

INPUT/OUTPUT: 

SELECT C . NAME , C. ADDRESS, (O. QUANTITY * P.PRICE) TOTAL 
FROM ORDER O, PART P, CUSTOMER C 
WHERE O.PARTNUM = P. PARTNUM 
AND O . NAME = C . NAME 

NAME ADDRESS TOTAL 



TRUE WHEEL 550 HUSKER 1200.00 
BIKE SPEC CPT SHRIVE 2400.00 
LE SHOPPE HOMETOWN 3 600.00 



AAA BIKE 



TRUE WHEEL 



10 OLDTOWN 
550 HUSKER 



1200 . 00 
2102 .70 
2803. 60 
196.00 
213.50 
542 .50 
1590 .00 
5830 .00 
7420.00 
2650 .00 
2120.00 



BIKE SPEC 



CPT SHRIVE 
550 HUSKER 
10 OLDTOWN 



TRUE WHEEL 



AAA BIKE 



BIKE SPEC 



CPT SHRIVE 
550 HUSKER 



TRUE WHEEL 



BIKE SPEC 



CPT SHRIVE 
24 EGLIN 



JACKS BIKE 



LE SHOPPE 



HOMETOWN 
10 OLDTOWN 



AAA BIKE 



You could make the out put more r eadabl e by writ in g the st at ement 1 ike t his: 

INPUT/OUTPUT: 

SELECT C.NAME, C. ADDRESS, 

O. QUANTITY * P.PRICE TOTAL 

FROM ORDERS O, PART P, CUSTOMER C 

WHERE O.PARTNUM = P.PARTNUM 

AND O . NAME = C.NAME 

ORDER BY C.NAME 



NAME 


ADDRESS 


TOTAL 


AAA BIKE 


10 OLDTOWN 


213 


.50 


AAA BIKE 


10 OLDTOWN 


2120 


.00 


AAA BIKE 


10 OLDTOWN 


1200 


.00 


BIKE SPEC 


CPT SHRIVE 


542 


.50 


BIKE SPEC 


CPT SHRIVE 


2803 


. 60 


BIKE SPEC 


CPT SHRIVE 


5830 


.00 


BIKE SPEC 


CPT SHRIVE 


2400 


.00 


JACKS BIKE 


24 EGLIN 


7420 


.00 


LE SHOPPE 


HOMETOWN 


2650 


.00 


LE SHOPPE 


HOMETOWN 


3600 


.00 


TRUE WHEEL 


550 HUSKER 


196 


.00 


TRUE WHEEL 


550 HUSKER 


2102 


.70 


TRUE WHEEL 


550 HUSKER 


1590 


.00 


TRUE WHEEL 


550 HUSKER 


1200 


.00 



NOTE: Not ice that when joining the three tables (orders, part, and 
customer) that the orders table was used in twojoins and the other tables 
were used only once. Tables that will return the fewest rows with the 
given conditions are common 1 y referred to as driving t abl es, or base t abl es. 
Tables other than the base table in a query are usual 1 y joined to the base 
tablefor more efficient data retrieval. Con sequently, the orders t abl e is 
t he base t abl e in t his exampl e. In most da t abases a few base t abl es join 
(either directly or indirectly) all the other tables. (See Day 15, 
"St r eaml ining SQL St at ement s for Improved Performance," for more on base 



t abl es.) 



You can make the previous query more specific, thus more useful , by adding the 
description col umn a s in the fol 1 owing exampl e: 

INPUT/OUTPUT: 

SELECT C.NAME, C. ADDRESS, 
O. QUANTITY * P.PRICE TOTAL, 
P. DESCRIPTION 

FROM ORDERS O, PART P, CUSTOMER C 
WHERE O.PARTNUM = P.PARTNUM 



AND 0 . NAME 


= C.NAME 








ORDER BY C 


.NAME 








NAME 


ADDRESS 


TOTAL 


DESCRIPTION 


AAA BIKE 


10 OLDTOWN 


213 


.50 


TIRES 


AAA BIKE 


10 OLDTOWN 


2120 


.00 


ROAD BIKE 


AAA BIKE 


10 OLDTOWN 


1200 


.00 


TANDEM 


BIKE SPEC 


CPT SHRIVE 


542 


.50 


PEDALS 


BIKE SPEC 


CPT SHRIVE 


2803 


. 60 


MOUNTAIN BIKE 


BIKE SPEC 


CPT SHRIVE 


5830 


.00 


ROAD BIKE 


BIKE SPEC 


CPT SHRIVE 


2400 


.00 


TANDEM 


JACKS BIKE 


24 EGLIN 


7420 


.00 


ROAD BIKE 


LE SHOPPE 


HOMETOWN 


2650 


.00 


ROAD BIKE 


LE SHOPPE 


HOMETOWN 


3600 


.00 


TANDEM 


TRUE WHEEL 


550 HUSKER 


196 


.00 


SEATS 


TRUE WHEEL 


550 HUSKER 


2102 


.70 


MOUNTAIN BIKE 


TRUE WHEEL 


550 HUSKER 


1590 


.00 


ROAD BIKE 


TRUE WHEEL 


550 HUSKER 


1200 


.00 


TANDEM 



ANALYSIS: 

This in for mat ion is a r esul t of joining three t abl es. You can now u se t his in for mat ion to 
cr eat e an invoice. 



NOTE: In the exampl e at the beginning of theday, SQL grouped tablei and 
table 2 t o creat e a new t abl e wit h X (rows in tablei) x Y (rows in table2) 
number of rows. A physical tableisnot createdbythejoin,but rather in a 
virtual sense.Thejoin between thetwotablesproducesa new set that 
meetsall conditionsinthe where cl a use, incl uding t he join it sel f . The 
select statement hasreducedthe number of rows displ ayed, but to 
evaluate the where clauseSQLstill createsall the possibl e rows. The 
sampl e t abl es in t oday's exampl eshave only a handful of rows. Your actual 
data mayhavethousandsof rows. If you are working on a platformwith 
lots of hor sepower , u sing a mul t ipl e-t abl e join might not visibl y affect 



performance. However, if you are working in a slower envir onment , join s 
could cause a significant slowdown. 

We aren't telling you not to use jo in s, because you have seen the 
advantagestobegainedfromarelational design. Just beawareofthe 
platformyou are using and your customer's requirement s for speed versus 
r el iabil it y. 



Non-Equi- Joins 

Because SQL support s an equi-join , you might assume that SQL al so has a non-equi-join. 
You woul d be r igh t ! Where a s t he equi-join u ses an = sign in the where st at emen t , t he 
non-equi-join u ses ever yt hing but an = sign . For exampl e: 

INPUT: 

SELECT O.NAME, O.PARTNUM, P.PARTNUM, 
O. QUANTITY * P.PRICE TOTAL 
FROM ORDERS O, PART P 
WHERE O.PARTNUM > P.PARTNUM 

OUTPUT: 



NAME 


PARTNUM 


PARTNUM 


TOTAL 


TRUE WHEEL 


76 


54 


162 . 75 


BIKE SPEC 


76 


54 


596.75 


LE SHOPPE 


76 


54 


271.25 


AAA BIKE 


76 


54 


217 .00 


JACKS BIKE 


76 


54 


759.50 


TRUE WHEEL 


76 


42 


73.50 


BIKE SPEC 


54 


42 


245.00 


BIKE SPEC 


76 


42 


269.50 


LE SHOPPE 


76 


42 


122 .50 


AAA BIKE 


76 


42 


98 .00 


AAA BIKE 


46 


42 


343.00 


JACKS BIKE 


76 


42 


343.00 


TRUE WHEEL 


76 


46 


45.75 


BIKE SPEC 


54 


46 


152 .50 


BIKE SPEC 


76 


46 


167.75 


LE SHOPPE 


76 


46 


76.25 


AAA BIKE 


76 


46 


61 .00 


JACKS BIKE 


76 


46 


213.50 


TRUE WHEEL 


76 


23 


1051 . 35 


TRUE WHEEL 


42 


23 


2803. 60 



ANALYSIS: 



This 1 ist ing goes on to describe all the r ow s in t he join where o.partnum > p .partnum. In 
thecontext of your bicycle shop, th is in for mat ion doesn't have much meaning, and in the 
real world the equi-join is far more common than the non -equi-join . However , you may 
en count er an appl icat ion in which a non -equi-join produces t he perfect r esul t . 

Outer Joins versus Inner Joins 

Just asthe non -equi-join balancesthe equi-join, an outer join compl ement s t he inner 
join. An inner join iswheretherowsofthetablesare combined with each other, 
producing a number of new rows equal to the product of the number of rows in each 
t abl e. Al so, t he inner join u ses t hese r ows t o det ermine the result of the where cl au se. 
An out er join gr oups t he t wo t abl es in a si ight 1 y different way. Using the part and 
orders tablesfromthe previous exampl es, per for mthe following inner join: 

INPUT: 

SELECT P. PARTNUM, P . DESCRIPTION, P . PRICE, 
O.NAME, O.PARTNUM 
FROM PART P 

JOIN ORDERS O ON ORDERS . PARTNUM =54 
OUTPUT: 



PARTNUM DESCRIPTION PRICE NAME PARTNUM 



54 PEDALS 54.25 BIKE SPEC 54 

42 SEATS 24.50 BIKE SPEC 54 

46 TIRES 15.25 BIKE SPEC 54 

23 MOUNTAIN BIKE 350.45 BIKE SPEC 54 

76 ROAD BIKE 530.00 BIKE SPEC 54 

10 TANDEM 1200.00 BIKE SPEC 54 



NOTE: The syntax you used to get t his join -join ON-is not ANSI standard. 
The impl ementation you used for this exampl ehasadditional syntax.You 
ar e u sing it her e t o specify an inner and an outer join. Most impl ement at ion s 
of SQL have simil ar extensions. Not ice the absence of the where cl a use in 
t his t ype of join . 



ANALYSIS: 

The re su It is that all the rows in part are spl iced on to specific r ow s in orders where 



t he col umn partnum is 54. Her e's a right outer join statement 



INPUT/OUTPUT: 

SELECT P. PARTNUM, P . DESCRIPTION, P . PRICE, 
O . NAME, O. PARTNUM 
FROM PART P 

RIGHT OUTER JOIN ORDERS O ON ORDERS . PARTNUM =54 



'ARTNUM 


DESCRIPTION 


PRICE 


NAME 




PARTNUM 


<null> 


<null> 


<null> 


TRUE 


WHEEL 


23 


<null> 


<null> 


<null> 


TRUE 


WHEEL 


76 


<null> 


<null> 


<null> 


TRUE 


WHEEL 


10 


<null> 


<null> 


<null> 


TRUE 


WHEEL 


42 


54 


PEDALS 


54 .25 


BIKE 


SPEC 


54 


42 


SEATS 


24 .50 


BIKE 


SPEC 


54 


46 


TIRES 


15.25 


BIKE 


SPEC 


54 


23 


MOUNTAIN BIKE 


350 .45 


BIKE 


SPEC 


54 


76 


ROAD BIKE 


530 .00 


BIKE 


SPEC 


54 


10 


TANDEM 


1200 . 00 


BIKE 


SPEC 


54 


<null> 


<null> 


<null> 


BIKE 


SPEC 


10 


<null> 


<null> 


<null> 


BIKE 


SPEC 


23 


<null> 


<null> 


<null> 


BIKE 


SPEC 


76 


<null> 


<null> 


<null> 


LE SHOPPE 


76 


<null> 


<null> 


<null> 


LE SHOPPE 


10 


<null> 


<null> 


<null> 


AAA 


BIKE 


10 


<null> 


<null> 


<null> 


AAA 


BIKE 


76 


<null> 


<null> 


<null> 


AAA 


BIKE 


46 


<null> 


<null> 


<null> 


JACKS BIKE 


76 



ANALYSIS: 



This type of query is new. First you specified a right outer join, which caused SQL to 
return a full set of the right table, orders, and to pi ace nulls in the fieldswhere 
orders . partnum <> 54. Fol 1 o win g is a left outer join st a t emen t : 

INPUT/OUTPUT: 

SELECT P. PARTNUM, P . DESCRIPTION, P . PRICE, 
O . NAME, O. PARTNUM 
FROM PART P 

LEFT OUTER JOIN ORDERS O ON ORDERS . PARTNUM =54 



PARTNUM DESCRIPTION PRICE NAME PARTNUM 



54 PEDALS 54.25 BIKE SPEC 54 

42 SEATS 24.50 BIKE SPEC 54 

46 TIRES 15.25 BIKE SPEC 54 

23 MOUNTAIN BIKE 350.45 BIKE SPEC 54 



7 6 ROAD BIKE 
10 TANDEM 



530.00 BIKE SPEC 
1200.00 BIKE SPEC 



54 
54 



ANALYSIS: 

You get the same six rows asthe inner join. Becau se you specified left (the left t abl e), 
part det er mined the number of rowsyou wouldreturn. Becau se part is smal 1 er than 
orders, SQL saw no need to pad t hose ot her fiel ds wit h bl anks. 

Don't worry too much about inner and outer joins. Most SQL product s determine the 
opt imum join for your query. In fact, if you areplacing your query in to a stored 
procedure (or using it inside a program(both stored procedures and Embedded SQL 
covered on Day 13, "Advanced SQL Topics"), you shoul d not specify a join t ype even if 
your SQL impl ement at ion provides t he proper synt ax. If you do specify a join t ype, the 
opt imizer choose syour way instead of the opt imum way . 

Some impl ementationsof SQL u se the + sign inst ead of an outer join st at ement . The + 
simpl y means "Show me everything even if something is missing." Here's the synt ax: 

SYNTAX: 

SQL> select e.name, e . employee_id, ep. salary, 
ep . mar it al_st at us 
from e,ployee_tbl e, 

employee_pay_tbl ep 
where e . employee_id = ep . employee_id (+) 
and e.name like ' %MITH ' ; 

ANALYSIS: 

This st at ement is joining the two t abl es. The + sign on the ep . employee_id c o 1 umn wil 1 
return all rowseven if they are empt y . 

Joining a Table to Itself 

Today's final t opic is t he oft en-u sed t echnique of joining a t abl e to it sel f . The synt ax of 
t his o per at ion is simil ar t o joining two t abl es. For exampl e, t o join t abl e tablei to it sel f, 
t ype t his: 

INPUT: 

SELECT * 

FROM TABLEI, TABLE 1 



OUTPUT: 



ROW REMARKS ROW REMARKS 



row 


1 


Table 


1 


row 


1 


Table 


1 


row 


1 


Table 


1 


row 


2 


Table 


1 


row 


1 


Table 


1 


row 


3 


Table 


1 


row 


1 
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1 
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1 
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1 
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1 
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1 
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3 
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1 
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3 


Table 
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1 
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3 


Table 


1 


row 


6 


Table 


1 


row 


4 


Table 


1 


row 


1 


Table 


1 


row 


4 


Table 


1 


row 


2 


Table 


1 



ANALYSIS: 



In it s compl et e f or m, t his join pr oduces t he same number of comb in at ion s asjoining two 6- 
row tables. Thistype ofjoin could be useful to check the internal consist ency of data. 
What would happen if someone f el 1 a si eep in t he product ion depart ment and entered a 
new part with a partnum that already exist ed? That would be bad newsfor everybody: 
Invoiceswouldbewrong;your application would probablyblow up; and in general you 
wouldbeinfor averybadt ime. And the cause of all your problemswould be the 
dupl icat e partnum in the following table: 

INPUT/OUTPUT: 

SELECT * FROM PART 

PARTNUM DESCRIPTION PRICE 



54 PEDALS 54.25 

42 SEATS 24.50 

46 TIRES 15.25 

23 MOUNTAIN BIKE 350.45 

76 ROAD BIKE 530.00 

10 TANDEM 12 0 0.00 

76 CLIPPLESS SHOE 65.00 <-NOTE SAME # 



You saved your company from this bad situation by checking part before anyone used it: 



INPUT/OUTPUT: 



SELECT F.PARTNUM, F . DESCRIPTION, 

S . PARTNUM, S . DESCRIPTION 

FROM PART F, PART S 

WHERE F.PARTNUM = S. PARTNUM 

AND F. DESCRIPTION <> S . DESCRIPTION 

PARTNUM DESCRIPTION PARTNUM DESCRIPTION 



7 6 ROAD BIKE 7 6 CLIPPLESS SHOE 

76 CLIPPLESS SHOE 76 ROAD BIKE 

ANALYSIS: 

Now you are a hero until someone askswhy the table hasonly two entries.You, 
remembering what you have learned about joins, retain your hero statusby expl a in in 
how thejoin produced two rows that satisfied the condition where f.partnum = 
s. partnum and f . description <> s . description. Of course,at some poin t , t h e r o w of 
data containing the duplicate partnum would have to be corrected. 

Summary 

Today you learned that a join combines al 1 possibl e combinat ions of rows present in th 
selected tables. These new rows are then available for selection based on the 
information that you want. 

Congratulation s-you have learned almost everything there is to know about the 
select cl au se. The one remaining it em, subquer ies, is covered t o morrow (Day 7, 
"Subquer ies: The Embedded select St at ement "). 

Q&A 

Q Why cover outer, inner, I eft , and right joins when I pr obabl y won't ever 
use t hem? 

A A 1 it tie knowledge is a danger ous thing, and no knowledge can be expensive. 
You now know enough to under st and the basicsof what your SQL engine might 
try while optimizing you queries. 

Q How many tables canyoujoinon? 

A Th at depends on t he impl ement at ion . Some impl ement at ion s h ave a 25-t abl e 
1 imit ,whereasothershave no 1 imit . Ju st remember , t he more tablesyoujoinon, 



the si ower the r esponse t ime wil 1 be. To be safe, check your impl ement at ion to 
find out the maximum number of tablesallowedin a query. 



QWouldit be fair to say that whentablesarejoined,theyactually become 
one t abl e ? 

A Very simpl y put , t hat is just about what happen s. When you join the tables,you 
can select fromany of the columnsin either table. 

Workshop 

The Workshopprovidesquiz questionsto help sol idif y your under standing of the 
material cover ed,aswell asexercisestoprovideyouwith experience in using what you 
have learned. Try to answer the quiz and exercise quest ions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. How many rowswould a two-tablejoin produce if one table had 50,000 rows and 
the other had 100,000? 

2. What t ype of join appear s in the following select st at ement ? 

select e.name, e . employee_id, ep. salary 
from employee_tbl e, 

employee_pay_tbl ep 
where e . employee_id = ep . employee_id; 

3. Wil 1 t he fol 1 owing select statementswork? 

a . select name, employee_id, salary 
from employee_tbl e, 
employee_pay_tbl ep 

where employee_id = employee_id 
and name like ' %MITH ' ; 

b. select e.name, e . employee_id, ep. salary 
from employee_tbl e, 
employee_pay_tbl ep 

where name like ' %MITH 1 ; 

C . select e . name , e . employee_id, ep . salary 
from employee_tbl e, 
employee_pay_tbl ep 

where e . employee_id = ep . employee_id 
and e . name like ' %MITH 1 ; 



4. In the where clause,when joining the tables, should you do thejoin first or the 
condit ion s? 



5. In joining t abl es are you 1 imit ed to one-column jo in s, or can you join on more 
than one column? 



Exercises 



1. In the sect ion on joining t abl es t o t hemsel ves, t he 1 ast exampl e returned two 
combinations. Rewrite the query so only one entry comes upfor each redundant 
part number . 

2. Rewr it e the f ol 1 owing query to make it more readable and short er. 
INPUT: 

select orders . orderedon , orders . name , part . partnum, 

part. price, part . description from orders, part 
where orders .partnum = part. partnum and 
orders . orderedon between ' l-SEP-96 ' and ' 30-SEP-96 ' 
order by part . partnum; 

3. Fr om t he part table and the orders table,makeupa query that will return the 
fol 1 owing: 

OUTPUT: 



ORDEREDON 



NAME 



PARTNUM 



QUANTITY 



2-SEP-96 



TRUE WHEEL 



10 



e 
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-Day7- 

Subqueries: The Embedded SELECT 

Statement 

Objectives 

A subquery is a query whose results are passed as the argument for another query. 
Subqueriesenable you to bind several queriestogether.By the end of the day, you will 
under st and and be able to do the following: 

• Buil d a subquery 

• Use the keywords exists, any, and all wit h your subquer ies 

• Build and use correlated subqueries 



NOTE: The exampl esfor today'slesson werecreatedusingBorland'sISQL, 
the same impl ementation used on Day 6, "Joining Tabl es." Remember , t his 
impl ement at ion does not use the SQL> prompt or 1 ine numbers. 



Building a Subquery 

Simpl yput,a subqueryletsyou tie there su It set of onequeryto another.Thegeneral 
synt ax is as fol 1 ows: 



SYNTAX: 



SELECT * 
FROM TABLE1 

WHERE TABLE 1 . SOMECOLUMN = 
(SELECT SOMEOTHERCOLUMN 
FROM TABLE2 

WHERE SOMEOTHERCOLUMN = SOMEVALUE) 

Not ice how the second query is nest ed in side the f ir st . Her e's a real - world exampl e t hat 
uses the part and orders t abl es: 

INPUT: 

SELECT * 
FROM PART 

OUTPUT: 

PARTNUM DESCRIPTION PRICE 



54 


PEDALS 


54 


.25 


42 


SEATS 


24 


.50 


46 


TIRES 


15 


.25 


23 


MOUNTAIN BIKE 


350 


.45 


76 


ROAD BIKE 


530 


.00 


10 


TANDEM 


1200 


.00 



INPUT/OUTPUT: 

SELECT * 
FROM ORDERS 

ORDEREDON NAME PARTNUM QUANTITY REMARKS 



15 -MAY- 19 


96 


TRUE WHEEL 


23 


6 


PAID 


19 -MAY- 19 


96 


TRUE WHEEL 


76 


3 


PAID 


2-SEP-19 


96 


TRUE WHEEL 


10 


1 


PAID 


3 0-JUN-19 


96 


TRUE WHEEL 


42 


8 


PAID 


3 0-JUN-19 


96 


BIKE SPEC 


54 


10 


PAID 


3 0 -MAY- 19 


96 


BIKE SPEC 


10 


2 


PAID 


3 0 -MAY- 19 


96 


BIKE SPEC 


23 


8 


PAID 


17-JAN-19 


96 


BIKE SPEC 


76 


11 


PAID 


17-JAN-19 


96 


LE SHOPPE 


76 


5 


PAID 


l-JUN-19 


96 


LE SHOPPE 


10 


3 


PAID 


l-JUN-19 


96 


AAA BIKE 


10 


1 


PAID 


l-JUL-19 


96 


AAA BIKE 


76 


4 


PAID 


l-JUL-19 


96 


AAA BIKE 


46 


14 


PAID 


ll-JUL-19 


96 


JACKS BIKE 


76 


14 


PAID 



ANALYSIS: 



The t abl es share a common fiel d cal 1 ed partnum. Suppose that you didn't know (or didn't 
want toknow)the partnum, but instead wanted to work with the de script ion of the 
par t . Using a subquer y, you could t ype t his: 

INPUT/OUTPUT: 

SELECT * 
FROM ORDERS 
WHERE PARTNUM = 
(SELECT PARTNUM 
FROM PART 

WHERE DESCRIPTION LIKE "ROAD% " ) 

ORDEREDON NAME PARTNUM QUANTITY REMARKS 



19-MAY-1996 TRUE WHEEL 

17-JAN-1996 BIKE SPEC 

17-JAN-1996 LE SHOPPE 

l-JUL-1996 AAA BIKE 

ll-JUL-1996 JACKS BIKE 



76 3 PAID 

76 11 PAID 

76 5 PAID 

76 4 PAID 

76 14 PAID 



ANALYSIS: 



Even better, if you use the concept syou learned on Day 6, you could enhance the 
partnum col umn in the r esul t by incl uding the description, making partnum cl ear er for 
anyone who hasn't memorized it . Try this: 



INPUT/OUTPUT: 



SELECT O. ORDEREDON, O. PARTNUM, 

P .DESCRIPTION, O. QUANTITY, O. REMARKS 

FROM ORDERS O, PART P 

WHERE O. PARTNUM = P. PARTNUM 

AND 

O. PARTNUM = 
(SELECT PARTNUM 
FROM PART 

WHERE DESCRIPTION LIKE "ROAD% " ) 



ORDEREDON PARTNUM DESCRIPTION QUANTITY REMARKS 



19-MAY-1996 7 6 ROAD BIKE 3 PAID 

l-JUL-1996 76 ROAD BIKE 4 PAID 

17-JAN-1996 76 ROAD BIKE 5 PAID 

17-JAN-1996 76 ROAD BIKE 11 PAID 

ll-JUL-1996 76 ROAD BIKE 14 PAID 



ANALYSIS: 



The first part of the query is very fa mil iar : 

SELECT 0 . ORDEREDON, 0 . PARTNUM, 
PRESCRIPTION, 0. QUANTITY, 0. REMARKS 
FROM ORDERS 0, PART P 

Here you are using the aliasesoand pfor tables orders and part to select the five 
columnsyou are interested in. In thiscase the aliaseswere not necessary because each 
of the columns you asked t o ret urn is unique. However , it is easier to make a readable 
query now than to have to figure it out later.The first where clause you encounter 

WHERE 0 . PARTNUM = P . PARTNUM 

is standard language for thejoin of tables part and orders specified in t he from cl a use. 
If you didn 't u se t his where clause, you would have all the possibl e r ow comb in at ion s of 
the two t abl es. The next sect ion incl udes t he subquer y . The st at ement 

AND 

0. PARTNUM = 
(SELECT PARTNUM 
FROM PART 

WHERE DESCRIPTION LIKE "ROAD% " ) 

adds the qualification that o.partnum mu st be equal to the result of your simple 
subquery. The subquery is straightforward, finding al 1 the part numbers that are like 
"road% " . The use of like was somewhat lazy, saving you the keystrokesrequired to t ype 
road bike. However, it turnsout you were lucky this time. What if someone in the Part s 
depart ment had added a new part called roadkill? The revised part table would look 
1 ike t his: 

INPUT/OUTPUT: 



SELECT * 
FROM PART 



PARTNUM DESCRIPTION 



PRICE 



23 MOUNTAIN BIKE 

7 6 ROAD BIKE 

10 TANDEM 

7 7 ROADKILL 



54 PEDALS 
42 SEATS 
46 TIRES 



54 .25 
24 .50 
15.25 
350 .45 
530 .00 



1200 . 00 
7 .99 



Suppose you are bl issful ly unaware of this change and try your query after this new 
product was added. If you enter this: 

SELECT O.ORDEREDON, O.PARTNUM, 

P. DESCRIPTION, O. QUANTITY, O. REMARKS 

FROM ORDERS O, PART P 

WHERE O.PARTNUM = P.PARTNUM 

AND 

O.PARTNUM = 
(SELECT PARTNUM 
FROM PART 

WHERE DESCRIPTION LIKE "ROAD% " ) 

the SQL engine compl a ins 

multiple rows in singleton select 

and you don't get anyresults.Theresponsefromyour SQLenginemayvary,but it still 
c o mpl ainsandreturnsnothing. 

Tofindout whyyou get thisundesirableresult,assumetheroleof the SQL engine. You 
will probably evaluate the subquery first. You would return this: 

INPUT/OUTPUT: 

SELECT PARTNUM 
FROM PART 

WHERE DESCRIPTION LIKE "ROAD% " 

PARTNUM 



76 
77 

You would take thisresult and apply it to o.partnum =, which is the stepthat causes 
t he pr obi em. 

ANALYSIS: 

How can PARTNUMbe equal toboth 76and 77? This must be what the engine meant when 
it accused you of being a simpl eton.When you used the like clause,you opened yourself 
upfor this error. When you combine the resultsof a relational oper at or with another 
r el at ion a 1 oper at or , such as =, <, or >, you need t o make sure t he resul t is singul ar . In 
the case of the ex a mpl e we have been u sing, the solution would be to rewrite the query 
using an = instead of the like, 1 ike this: 



INPUT/OUTPUT: 



SELECT O . ORDEREDON, O.PARTNUM, 

P .DESCRIPTION, O. QUANTITY, O. REMARKS 

FROM ORDERS O, PART P 

WHERE O.PARTNUM = P.PARTNUM 

AND 

O.PARTNUM = 
(SELECT PARTNUM 
FROM PART 

WHERE DESCRIPTION = "ROAD BIKE") 

ORDEREDON PARTNUM DESCRIPTION QUANTITY REMARKS 



3 PAID 

4 PAID 

5 PAID 
11 PAID 
14 PAID 

ANALYSIS: 



19-MAY-1996 
l-JUL-1996 
17-JAN-1996 
17-JAN-1996 
ll-JUL-1996 



7 6 ROAD BIKE 

7 6 ROAD BIKE 

7 6 ROAD BIKE 

7 6 ROAD BIKE 

7 6 ROAD BIKE 



This subquery returnsonly one unique result;therefore narrowing your = condition to 
a single value. How can you be sure the subquery won't return multiple values if you 
are looking for only one value? 

Avoiding the u se of like is a st ar t . Anot her approach is to ensure the uniqueness of the 
search field during table design. If you are the untrusting t ype, you could use the 
met hod (described yesterday)for joining a table to itself to check a given fie Id for 
uniqueness. If you design the t abl e your sel f (see Day 9, "Cr eat ing and Maint a in in g 
Tables") or trust the person who designed the table, you could require the column you 
are searching to have a unique value. You could also use a part of SQL that returns 
only one answer:the aggregate function. 

Using Aggregate Functions with Subqueries 

The aggregate functions sum, count, min, max, and avg all return a single value. To find 
the average amount of an order, type this: 

INPUT: 

SELECT AVG (O. QUANTITY * P.PRICE) 
FROM ORDERS O, PART P 
WHERE O.PARTNUM = P.PARTNUM 

OUTPUT: 



AVG 



2419.16 



ANALYSIS: 

Thisstatement returnsonlyonevalue.Tofindout which order s were a bo veaver age, 
use the preceding select st at ement for your subquer y . The compl ete query and result 
are as fol 1 ows: 

INPUT/OUTPUT: 

SELECT O.NAME, O.ORDEREDON, 
O. QUANTITY * P.PRICE TOTAL 
FROM ORDERS O, PART P 
WHERE O.PARTNUM = P.PARTNUM 
AND 

O. QUANTITY * P.PRICE > 
(SELECT AVG(0. QUANTITY * P.PRICE) 
FROM ORDERS O, PART P 
WHERE O.PARTNUM = P.PARTNUM) 

NAME ORDEREDON TOTAL 



LE SHOPPE l-JUN-1996 3600.00 

BIKE SPEC 30-MAY-1996 2803.60 

LE SHOPPE 17-JAN-1996 2650.00 

BIKE SPEC 17-JAN-1996 5830.00 

JACKS BIKE ll-JUL-1996 7420.00 



ANALYSIS: 



This exampl e cont ains a rather unremarkabl e select/from/where cl ause: 



SELECT O.NAME, O.ORDEREDON, 
O. QUANTITY * P.PRICE TOTAL 
FROM ORDERS O, PART P 
WHERE O . PARTNUM = P . PARTNUM 



These 1 ines r epr esent the common way of joining t hese two t abl es. This join is necessary 
becau se the pr ice is in part andthequantityisin orders. The where ensuresthat you 
examine onlythejoin-formedrowsthat are related. You then add the subquer y: 



AND 

O. QUANTITY * P.PRICE > 
(SELECT AVG (O. QUANTITY * P.PRICE) 
FROM ORDERS O, PART P 
WHERE O.PARTNUM = P.PARTNUM) 



The preceding condition compares the total of each order with the average you 
comput ed in the subquer y . Not e that t he join in the subquer y is required for the same 
r eason s as in the main select st at ement . This join is al so con st r uct ed exact 1 y the same 
way.Thereareno secret handshakes in subqueries;theyhaveexactlythesamesyntaxas 
astandalonequery.Infact,most subqueriesstart out asstandalonequeriesandare 
incorporated as subquer ies aft er their result s are tested. 

Nested Subqueries 

Nest in g is t he act of embedding a subquer y wit h in a not her subquer y. For exampl e: 

Select * FROM SOMETHING WHERE ( SUBQUERY ( SUBQUERY ( SUBQUERY) ) ) ; 

Subquer ies can be nest ed as deepl y as your impl ementation of SQLallows.For exampl e, 
to send out special notices to customers who spend more than the average amount of 
money, you would combine the in for mat ion in the t abl e customer 

INPUT: 

SELECT * 
FROM CUSTOMER 

OUTPUT: 

NAME ADDRESS STATE ZIP PHONE REMARKS 



TRUE WHEEL 550 HUSKER NE 

BIKE SPEC CPT SHRIVE LA 

LE SHOPPE HOMETOWN KS 

AAA BIKE 10 OLDTOWN NE 

JACKS BIKE 24 EGLIN FL 



58702 555-4545 NONE 

45678 555-1234 NONE 

54678 555-1278 NONE 

56784 555-3421 JOHN-MGR 

34567 555-2314 NONE 



with a slightly modified version of the query you used to find the above-average orders: 
INPUT/OUTPUT: 

SELECT ALL C .NAME, C. ADDRESS, C . STATE , C . ZIP 
FROM CUSTOMER C 
WHERE C . NAME IN 
(SELECT O . NAME 
FROM ORDERS O, PART P 
WHERE O.PARTNUM = P.PARTNUM 
AND 

O. QUANTITY * P.PRICE > 
(SELECT AVG(0. QUANTITY * P.PRICE) 
FROM ORDERS O, PART P 
WHERE O . PARTNUM = P . PARTNUM) ) 



NAME 



ADDRESS 



STATE 



ZIP 



BIKE SPEC 



LE SHOPPE HOMETOWN 
JACKS BIKE 24 EGLIN 



CPT SHRIVE LA 



FL 



KS 



45678 
54678 
34567 



ANALYSIS: 



Here's a look at what you asked for. In the innermost set of parentheses, you find a 
f amil iar st at ement : 

SELECT AVG (0. QUANTITY * P.PRICE) 

FROM ORDERS 0, PART P 

WHERE 0 . PARTNUM = P . PARTNUM 

This r esul t feeds in t o a si ight 1 y modified ver sion of the select clause you used before: 

SELECT 0 . NAME 

FROM ORDERS 0, PART P 

WHERE 0 . PARTNUM = P . PARTNUM 

AND 

0. QUANTITY * P.PRICE > 



Not e the select clause has been modified to return a singlecolumn, name, which , not so 
coincident al 1 y, is common wit h the t abl e customer. Running t his st at ement by it sel f you 
get : 

INPUT/OUTPUT: 

SELECT O . NAME 

FROM ORDERS O, PART P 

WHERE O. PARTNUM = P. PARTNUM 

AND 

O. QUANTITY * P.PRICE > 
(SELECT AVG (O. QUANTITY * P.PRICE) 
FROM ORDERS O, PART P 
WHERE O. PARTNUM = P. PARTNUM) 



NAME 



LE SHOPPE 
BIKE SPEC 
LE SHOPPE 
BIKE SPEC 
JACKS BIKE 



ANALYSIS: 



We just spent some time discussing why your subqueries should return just one value. 
Thereason thisquerywasabletoreturn morethan one value be comes apparent in a 
moment . 

You bring t hese r esul t s to the st at ement : 

SELECT C . NAME , C. ADDRESS, C . STATE , C . Z IP 
FROM CUSTOMER C 
WHERE C . NAME IN 

(...) 

ANALYSIS: 

Thefirst twolinesareunremarkable.Thethirdreintroducesthekeyword in, last seen 
on Day 2, "Int r oduct ion t o t he Query : The select St at ement ." in is t he t ool that 
enabl es you t o u se t he mul t ipl e-r ow out put of your subquer y. in, as you remember , 1 ooks 
for matchesin the following set of valuesenclosed by pa rentheses, which in the this 
case producesthe following values: 

LE SHOPPE 
BIKE SPEC 
LE SHOPPE 
BIKE SPEC 
JACKS BIKE 

This subquer y provides the conditions that give you t he mail ing 1 ist : 

NAME ADDRESS STATE ZIP 



BIKE SPEC CPT SHRIVE LA 45678 
LE SHOPPE HOMETOWN KS 54 67 8 

JACKS BIKE 24 EGLIN FL 34567 

This use of in is very common in subqueries. Because in uses a set of val ues for it s 
comparison ,it doesnot cause the SQL engine to feel conflictedandinadequate. 

Subquer ies can al so be u sed wit h group by and having cl au ses. Examine the following 
query: 

INPUT/OUTPUT: 

SELECT NAME, AVG (QUANTITY) 
FROM ORDERS 



GROUP BY NAME 
HAVING AVG (QUANTITY) > 
(SELECT AVG (QUANTITY) 
FROM ORDERS) 



NAME AVG 

BIKE SPEC 8 

JACKS BIKE 14 

ANALYSIS: 



Let 's examine t his query in the or der the SQL engine woul d. Fir st , 1 ook at the subquer y : 

INPUT/OUTPUT: 

SELECT AVG (QUANTITY) 
FROM ORDERS 

AVG 



6 

By it sel f , t he query is as follows: 

INPUT/OUTPUT: 

SELECT NAME, AVG (QUANTITY) 
FROM ORDERS 
GROUP BY NAME 



NAME AVG 



AAA BIKE 6 

BIKE SPEC 8 

JACKS BIKE 14 

LE SHOPPE 4 

TRUE WHEEL 5 



When combined through the having cl ause,the subquery produces two rows that have 
above-average quantity. 

INPUT/OUTPUT: 

HAVING AVG (QUANTITY) > 
(SELECT AVG (QUANTITY) 
FROM ORDERS) 



NAME 



AVG 



BIKE SPEC 8 
JACKS BIKE 14 

Correlated Subqueries 

The subqueries you have written so far are self-contained. None of themhave used a 
reference from out side the subquery. Correlated subqueries enable you to use an out side 
reference with some strange and wonderful re su Its. Look at the following query: 

INPUT: 

SELECT * 
FROM ORDERS O 
WHERE ' ROAD BIKE' = 
(SELECT DESCRIPTION 
FROM PART P 

WHERE P.PARTNUM = O.PARTNUM) 
OUTPUT: 

ORDEREDON NAME PARTNUM QUANTITY REMARKS 

19-MAY-1996 TRUE WHEEL 7 6 3 PAID 

17-JAN-1996 BIKE SPEC 76 11 PAID 

17-JAN-1996 LE SHOPPE 76 5 PAID 

l-JUL-1996 AAA BIKE 76 4 PAID 

ll-JUL-1996 JACKS BIKE 76 14 PAID 

This query act u al 1 y r esembl esthe following join: 
INPUT: 

SELECT O. ORDEREDON, O . NAME, 

O . PARTNUM, O . QUANTITY , O . REMARKS 

FROM ORDERS O, PART P 

WHERE P.PARTNUM = O.PARTNUM 

AND PRESCRIPTION = 'ROAD BIKE' 

OUTPUT: 

ORDEREDON NAME PARTNUM QUANTITY REMARKS 

19-MAY-1996 TRUE WHEEL 7 6 3 PAID 



l-JUL-1996 AAA BIKE 

17-JAN-1996 LE SHOPPE 

17-JAN-1996 BIKE SPEC 

ll-JUL-1996 JACKS BIKE 



76 
76 
76 
76 



5 PAID 
11 PAID 
14 PAID 



4 PAID 



ANALYSIS: 



In fact, except for the order, there su Its are identical. The correlatedsubquery acts 
very much likeajoin.Thecorrelation isestablishedbyusingan element fromthequery 
in the subquer y. In t his exampl e the correlation was established by the statement 

WHERE P . PARTNUM = 0 . PARTNUM 

in which you compare p .partnum, fr om t he t abl e inside your subquer y, t o o.partnum, from 
the table out side your query. Because o.partnum can have a different value for every 
row, the correlated subquery is executed for each row in the query. In the next exampl e 
each row in the table orders 

INPUT/OUTPUT: 

SELECT * 
FROM ORDERS 

ORDEREDON NAME PARTNUM QUANTITY REMARKS 



15 


-MAY- 


1996 


TRUE 


WHEEL 


23 


6 


PAID 


19 


-MAY- 


1996 


TRUE 


WHEEL 


76 


3 


PAID 


2 


-SEP- 


1996 


TRUE 


WHEEL 


10 


1 


PAID 


30 


-JUN- 


1996 


TRUE 


WHEEL 


42 


8 


PAID 


30 


-JUN- 


1996 


BIKE 


SPEC 


54 


10 


PAID 


30 


-MAY- 


1996 


BIKE 


SPEC 


10 


2 


PAID 


30 


-MAY- 


1996 


BIKE 


SPEC 


23 


8 


PAID 


17 


-JAN- 


1996 


BIKE 


SPEC 


76 


11 


PAID 


17 


-JAN- 


1996 


LE SHOPPE 


76 


5 


PAID 


1 


-JUN- 


1996 


LE SHOPPE 


10 


3 


PAID 


1 


-JUN- 


1996 


AAA 


BIKE 


10 


1 


PAID 


1 


-JUL- 


1996 


AAA 


BIKE 


76 


4 


PAID 


1 


-JUL- 


1996 


AAA 


BIKE 


46 


14 


PAID 


11 


-JUL- 


1996 


JACKS BIKE 


76 


14 


PAID 



is processed against the subquery crit eria: 

SELECT DESCRIPTION 
FROM PART P 

WHERE P . PARTNUM = O . PARTNUM 



ANALYSIS: 



This operation returns the description of every row in part where p.partnum = 
o.partnum. These descriptions are then compared in the where cl ause: 

WHERE 'ROAD BIKE' = 

Because each row is examined, the subquery in a correlated subquery can have more 
than one value. However, don 't trytoreturn multiplecolumnsor columnsthat don't 
make sense in the context of the where clause.Thevaluesreturnedstill must matchup 
against the operation specified in the wherecI ause. For example, in the query you just 
did, return in g the price t o compare wit h road bike would have the following result: 

INPUT/OUTPUT: 

SELECT * 
FROM ORDERS O 
WHERE 'ROAD BIKE' = 
(SELECT PRICE 
FROM PART P 

WHERE P.PARTNUM = O.PARTNUM) 

conversion error from string "ROAD BIKE" 
Here's another exampl e of something not to do: 

SELECT * 
FROM ORDERS 0 
WHERE 'ROAD BIKE' = 
(SELECT * 
FROM PART P 

WHERE P.PARTNUM = O.PARTNUM) 

ANALYSIS: 

This select caused a General Protection Fault on my Windows oper at ing syst em. The 
SQL engine simpl ycan't correlate all thecolumnsin part wit h the oper at or =. 

Correlated subqueriescan also be used with the group by and having cl a uses. The 
following query uses a correlated subquery to find the average total order for a 
particular part andthen appliesthat average value to filter the total order grouped 
by partnum: 

INPUT/OUTPUT: 

SELECT O . PARTNUM, SUM (O . QUANTITY*P . PRICE) , COUNT (PARTNUM) 
FROM ORDERS O, PART P 
WHERE P.PARTNUM = O.PARTNUM 
GROUP BY O.PARTNUM 

HAVING SUM (O.QUANTITY*P .PRICE) > 



(SELECT AVG (01. QUANTITY*Pl. PRICE) 
FROM PART PI, ORDERS 01 
WHERE Pl.PARTNUM = Ol.PARTNUM 
AND Pl.PARTNUM = O.PARTNUM) 



PARTNUM 



SUM 



COUNT 



10 

23 
76 



8400.00 
4906.30 
19610.00 



4 
2 
5 



ANALYSIS: 

The subquery does not just compute one 

AVG (01 . QUANTITY*P1 .PRICE) 

Because of the correlation between the query and the subquery, 

AND Pl.PARTNUM = O.PARTNUM 

t his aver age is comput ed for every groupof parts and then compared: 

HAVING SUM (O.QUANTITY*P .PRICE) > 



TIP: When using correlated subquerieswith group by and having, the 
col umn s in the having cl au se mu st exist in eit her the select clause or the 
group by cl au se. Ot her wise, you get an error message along the 1 in esof 
invalid column reference bee a u se the subquery is evoked for each group, 
not each row. You cannot make a valid comparison to something that is not 
used in forming the group. 



The usage of the keywords exists, any, and all is not int uit ivel y obviou s t o the casu al 
obser ver . exists takesa subqueryasan argument and returns true if the subquery 
returns anything and false if t he r esul t set is empt y . For exampl e: 

INPUT/OUTPUT: 

SELECT NAME, ORDEREDON 
FROM ORDERS 
WHERE EXISTS 
(SELECT * 



Using EXISTS, ANY, and ALL 



FROM ORDERS 

WHERE NAME = ' TRUE WHEEL ' ) 

NAME ORDEREDON 



TRUE 


WHEEL 


I o 


-MAY- 


i c\ c\ r 

i y y 6 


TRUE 


WHEEL 


i y 


-MAY- 


i n n r 

i y y b 


TRUE 


WHEEL 


z 


— SEP- 


i y y 6 


TRUE 


WHEEL 


j (J 


- JUN- 


i y y b 


BIKE 


SPEC 


j (J 


- JUN- 


i y y 6 


BIKE 


SPEC 


3 (J 


-MAY- 


i y y b 


BIKE 


SPEC 


30 


-MAY- 


1996 


BIKE 


SPEC 


17 


-JAN- 


1996 


LE SHOPPE 


17 


-JAN- 


1996 


LE SHOPPE 


1 


-JUN- 


1996 


AAA 


BIKE 


1 


-JUN- 


1996 


AAA 


BIKE 


1 


-JUL- 


1996 


AAA 


BIKE 


1 


-JUL- 


1996 


JACKS BIKE 


11 


-JUL- 


1996 



ANALYSIS: 

Not what you might expect .The subquer y inside exists is evaluated only once in this 
uncorr elated exampl e.Becausethereturn fromthesubqueryhasat least onerow, 
exists evaluatesto true and all the rows in the query are pr in ted. If you change the 
subquer y as shown next, you don't get back any results. 

SELECT NAME, ORDEREDON 
FROM ORDERS 
WHERE EXISTS 
(SELECT * 
FROM ORDERS 

WHERE NAME =' MOSTLY HARMLESS') 

ANALYSIS: 

exists evaluates to false. The subquery does not generate a result set because mostly 
harmless is not one of your names. 



NOTE: Notice the use of select * in the subquery inside the exists, exists 

doesnot carehow manycolumnsarereturned. 



You coul d u se exists in this way to check on the exist ence of certain rows and control 
the output of your query based on whether they exist. 

If you u se exists in a correlated subquery, it isevaluated for every case impl ied by the 



correlation you set up. For example: 



INPUT/OUTPUT: 

SELECT NAME, ORDEREDON 
FROM ORDERS O 
WHERE EXISTS 
(SELECT * 
FROM CUSTOMER C 
WHERE STATE ='NE' 
AND C . NAME = O . NAME) 

NAME ORDEREDON 



TRUE WHEEL 


15 


-MAY- 


19 


96 


TRUE WHEEL 


19 


-MAY- 


19 


96 


TRUE WHEEL 


2 


-SEP- 


19 


96 


TRUE WHEEL 


30 


-JUN- 


19 


96 


AAA BIKE 


1 


-JUN- 


19 


96 


AAA BIKE 


1 


-JUL- 


19 


96 


AAA BIKE 


1 


-JUL- 


19 


96 



Thisslight modification of your first,uncorrelatedquery returns all the bike sh ops 
fr om Nebr a ska that made orders.The following subquery is run for every row in the 
query correl ated on the cusTOMERname and orders name: 

(SELECT * 
FROM CUSTOMER C 
WHERE STATE = ' NE ' 
AND C . NAME = 0 . NAME ) 

ANALYSIS: 

exists is true for those rows that have corresponding names in customerI ocated in ne. 
Otherwise, it ret urn s false. 

Closely related to exists are the keywords any, all, and some, any and some are 
identical in function. An optimist would say this feature provides the user with a choice. 
A pessimist woul d see t his condit ion as one more complication. Look at this query: 

INPUT: 

SELECT NAME, ORDEREDON 
FROM ORDERS 
WHERE NAME = ANY 
(SELECT NAME 
FROM ORDERS 

WHERE NAME = ' TRUE WHEEL 1 ) 



OUTPUT: 



NAME ORDEREDON 



TRUE WHEEL 15-MAY-l 996 

TRUE WHEEL 1 9-MAY-l 9 9 6 

TRUE WHEEL 2-SEP-1996 

TRUE WHEEL 3 0-JUN-1996 

ANALYSIS: 

any compared the out put of the following subquery to each row in the query, return in g 
true for each row of the query that has a result fromthe subquery. 

(SELECT NAME 
FROM ORDERS 

WHERE NAME = ' TRUE WHEEL ' ) 

Repl acing any wit h some produces an identical result: 

INPUT/OUTPUT: 

SELECT NAME, ORDEREDON 
FROM ORDERS 
WHERE NAME = SOME 
(SELECT NAME 
FROM ORDERS 

WHERE NAME = ' TRUE WHEEL ' ) 

NAME ORDEREDON 



TRUE WHEEL 15-MAY-l 996 

TRUE WHEEL 1 9-MAY-l 996 

TRUE WHEEL 2-SEP-1996 

TRUE WHEEL 3 0-JUN-1996 

ANALYSIS: 

You may have already not iced the simil ar it y to in. The same query u sing in is as f ol 1 ow s: 

INPUT/OUTPUT: 

SELECT NAME, ORDEREDON 
FROM ORDERS 
WHERE NAME IN 
(SELECT NAME 
FROM ORDERS 

WHERE NAME = ' TRUE WHEEL ' ) 



NAME 



ORDEREDON 



TRUE WHEEL 15-MAY-l 996 

TRUE WHEEL 1 9-MAY-l 9 9 6 

TRUE WHEEL 2-SEP-1996 

TRUE WHEEL 3 0 - JUN- 1 9 9 6 

ANALYSIS: 

Asyou can see,iNreturnsthe same re su It as any and some. Hasthe world gone mad? Not 
yet . Can iNdo this? 

INPUT/OUTPUT: 

SELECT NAME , ORDEREDON 
FROM ORDERS 
WHERE NAME > ANY 
(SELECT NAME 
FROM ORDERS 

WHERE NAME = ' JACKS BIKE ' ) 

NAME ORDEREDON 



TRUE WHEEL 15-MAY-l 996 
TRUE WHEEL 1 9-MAY-l 996 
TRUE WHEEL 2-SEP-1996 
TRUE WHEEL 3 0-JUN-1996 
LE SHOPPE 17-JAN-1996 
LE SHOPPE l-JUN-1996 

The an swer is no. in works 1 ike mul t ipl e equals, any and some can be u sed wit h ot her 
r el at ion a 1 oper at or s such asgreater than or lessthan.Add thistool to your kit. 

all ret urn s true only if all the re su Its of a subquerymeet thecondition.Oddly 
enough , all is u sed most commonl y asa doublenegative,asin th is query: 

INPUT/OUTPUT: 

SELECT NAME, ORDEREDON 
FROM ORDERS 
WHERE NAME <> ALL 
(SELECT NAME 
FROM ORDERS 

WHERE NAME = ' JACKS BIKE ' ) 



NAME 



ORDEREDON 



TRUE 


WHEEL 


15 


-MAY- 


1996 


TRUE 


WHEEL 


19 


-MAY- 


1996 


TRUE 


WHEEL 


2 


-SEP- 


1996 


TRUE 


WHEEL 


30 


-JUN- 


1996 


BIKE 


SPEC 


30 


-JUN- 


1996 


BIKE 


SPEC 


30 


-MAY- 


1996 


BIKE 


SPEC 


30 


-MAY- 


1996 


BIKE 


SPEC 


17 


-JAN- 


1996 


LE SHOPPE 


17 


-JAN- 


1996 


LE SHOPPE 


1 


-JUN- 


1996 


AAA 


BIKE 


1 


-JUN- 


1996 


AAA 


BIKE 


1 


-JUL- 


1996 


AAA 


BIKE 


1 


-JUL- 


1996 



ANALYSIS: 

This st at emen t returns everybody except jacks bike. <>all evaluates to true only if 
the re su It set doesnot contain what is on theleft of the <>. 

Summary 

Today you performed dozensof exercises in vol ving subqueries.You learned how to use 
one of the most import ant partsofSQL.You alsotackledoneofthemost difficult parts 
of SQL: a correlated subquery. The cor related subquery creates a relationshipbetween 
the query and the subquery that isevaluated for every instance of that r el at ion ship. 
Don't be intimidated by the length of the queries. You can easily examine themone 
subquery at a t ime. 

Q&A 

Q In some cases SQLoffers several waystoget the same result. Isn't this 
f 1 exibil it y confusing? 

A No, not really. Having so many ways to achieve the same result enables you to 
create some really neat statements.Fl exibil it y is the vir t ue of SQL. 

Workshop 

The Workshopprovidesquiz questionsto help sol idify your under standing of the 
material cover ed, a s wel 1 as exercises t o provide you wit h experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
answers in Appendix F, "Answers to Quizzes and Exercises." 



Quiz 



1. In the sect ion on nest ed subquer ies, t he sampl e subquer y ret urn ed several 
values: 



LE SHOPPE 
BIKE SPEC 
LE SHOPPE 
BIKE SPEC 
JACKS BIKE 



Some of these are duplicates.Why aren't these duplicatesin the final result set? 

2. Are the following statements true or false? 

The aggregate functions sum, count, min, max, and avg all return mu It iple values. 
The maximum number of subqueriesthat can be nested is two. 
Correlated subquer ies are compl etely self-contained. 

3. Wil 1 the fol 1 owing subquer ies work using the orders table and the part t abl e? 
INPUT/OUTPUT: 



SQL> SELECT * 

FROM PART; 



PARTNUM DESCRIPTION PRICE 

54 PEDALS 54.25 

42 SEATS 24.50 

46 TIRES 15.25 

23 MOUNTAIN BIKE 350.45 

76 ROAD BIKE 530.00 

10 TANDEM 12 0 0.00 



6 rows selected. 



INPUT/OUTPUT: 



SQL> SELECT * 

FROM ORDERS; 



ORDEREDON 


NAME 


PARTNUM 


QUANITY 


REMARKS 


15-MAY-9 6 


TRUE 


WHEEL 


23 


6 


PAID 


19-MAY-9 6 


TRUE 


WHEEL 


76 


3 


PAID 


2-SEP-96 


TRUE 


WHEEL 


10 


1 


PAID 


3 0-JUN-9 6 


BIKE 


SPEC 


54 


10 


PAID 


3 0 -MAY- 9 6 


BIKE 


SPEC 


10 


2 


PAID 


3 0 -MAY- 9 6 


BIKE 


SPEC 


23 


8 


PAID 


17-JAN-9 6 


BIKE 


SPEC 


76 


11 


PAID 


17-JAN-9 6 


LE SHOPPE 


76 


5 


PAID 


l-JUN-9 6 


LE SHOPPE 


10 


3 


PAID 


l-JUN-9 6 


AAA 


BIKE 


10 


1 


PAID 



l-JUN-96 AAA BIKE 76 4 PAID 

I- JUN-96 AAA BIKE 46 14 PAID 

II- JUL-96 JACKS BIKE 76 14 PAID 
13 rows selected. 



a. SQL> SELECT * FROM ORDERS 

WHERE PARTNUM = 

SELECT PARTNUM FROM PART 

WHERE DESCRIPTION = ' TRUE WHEEL ' ; 

b. SQL> SELECT PARTNUM 

FROM ORDERS 
WHERE PARTNUM = 
(SELECT * FROM PART 

WHERE DESCRIPTION = ' LE SHOPPE ' ) ; 
C.SQL> SELECT NAME, PARTNUM 

FROM ORDERS 
WHERE EXISTS 
(SELECT * FROM ORDERS 
WHERE NAME = ' TRUE WHEEL ' ) ; 



Exercise 



Writ e a query u sing the t abl e orders to ret urn all the names and orderedon d a t e s 
for every st ore that comes after jacks bike in the al ph abet . 
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Week 1 In Review 

After setting the stage with a quick survey of data base history and theory,Week 1 
moved right into the heart of SQL wit h the select st at emen t . The f ol 1 owing summar y of 
the select statement syntax includescross-referencesto the dayson which the 
particular aspect was covered: 

• select [distinct | all] (Da y 2)-Col u mn s (Da y 1), Fu n ct ion s (D a y 4) 

• from (Day 2)-Tables or Views (Day 1), Aggr eg at e Funct ion s (Day 4) 

• where (Day 5)--Condit ion (Day 3), Join (Day 6), Subquery (Day 7) 

• group by (Day 5)-Col umns (Day 3) 

• having (Day 5)--Aggregat e Function (Day 4) 

• union I intersect (Day 3)--(Pl aced bet ween t wo select st at ement s) 

• order by (Day 5)-Columns (Day 1) 

If you buil d a mil 1 ion queries in your pr ogr amming career, more than 80 percent of them 
wil 1 begin wit h select. The ot her 20 percent will fall intothecategoriescoveredin 
Week 2. 

Preview 

The new skil Is you learn in Week 2 cover database administ rat ion. During Week 2you 
will learn how to 



• Cr eat e and dest r oy t abl es 

• Assign per mission s to your friends and prevent your enemies fromeven 1 ooking at 
your dat a 

• Updat e and del et e dat a in t abl es 
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Week 2 At A Glance 

What's Covered This Week 

Week 1 covered the basic SQL query using the select st at ement . Beginning with the 
simpl est select statement,you learned how to retrieve data fromthe data base. Then 
you moved on to the SQL functions, which are useful in convert in g to money or date 
for mat s, for exampl e.You quickly learned that you can retrieve data froma data base 
in many ways. CI au ses such as where, order by, and group by en abl e you t o t ail or a 
query toreturn a specific set of records. You can use a join to return a set of data from 
a groupof tables.Subqueriesare especially useful when you need to execute several 
queries, each of which depends on data returnedfroman earlier query. 

Week 2 moves on to the more advanced uses of SQL: 

• Day 8 shows you how to modify data within a dat abase. You may have been 
dreading the idea of typing in all your data, but manually entering data is not 
alwaysnecessary. Modern data base syst ems oft en supply useful toolsfor 
import in g and export in g data from various dat abase for mat s. In add it ion, SQL 
provides sever a 1 useful st at ement s for manipul at ing dat a wit h in a dat abase. 

• Day 9teachesyou how to create and ma in t a in tableswithin a data base. You also 
learn how to create a database and manage that database's disk space. 

• Day lOexplainshow to create,maintain,and use views and indexeswithin a 
dat abase. 

• Day 11 cover stransact ion control. Tr an sactions commit and roll backchangesto 
a database, and the use of transactions is essential in online transaction 
processing (OLTP) appl ications. 



• Day 12focuseson data base security.Aknowledgeof your database'ssecurity 
capabil it ies is essent ial to manage a da t abase effect ivel y. 

• Day 13 describes how t o use SQL wit h in 1 ar ger appl ic at ion programs. Embedded 
SQLisoften used to execute SQLwithin a host language such asC or COBOL. In 
addition,the open data base connect iv it y (ODBC) standard enables appl ic at ion 
programmers to write code that can use database drivers to connect with many 
database management systems. Day 13 al so covers various advanced SQL topics. 

• Day 14 discusses dynamic usesof SQL and provides numerous exampl es that 
illustrate how SQL is used in applications. 
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- Day 8 - 
Manipulating Data 

Objectives 

Today we discussdata manipulation.By the end of the day, you should under st and: 

• How t o manipul at e dat a u sing t he insert, update, and delete commands 

• The import ance of using the where clause when you are manipulating data 

• The basics of importing and exporting data fromforeign data sources 

Introduction to Data Manipulation Statements 

Up to th is point you have learned how to retrieve data froma database using every 
sel ect ion cr it er ion imaginabl e.After thisdata isretrieved,you can useit in an 
application programor edit it. Week 1 focused on retrieving data. However, you may 
have wondered how to enter data in to the data base in the first pi ace. You may also be 
wondering what to do with data that has been edited. Today we discuss three SQL 
statementsthat enable you to manipulate the data within a database'stable.The three 
statementsare asfollows: 

• The insert st at ement 



• The update st at ement 



• The delete st at ement 



You may have used a PC-based product such as Access, dBASE IV, or FoxPro to enter your 
datainthepast.Theseproductscomepackagedwithexcellent toolstoenter, edit, and 
deleterecordsfromdatabases.Onereason that SQLprovidesdata manipulation 
statement s is that it is primarily used within application programs that en abl e t he u ser 
t o edit t he dat a u sing t he appl icat ion's own t ool s. The SQL pr ogr ammer needstobeable 
to return the data to the data base using SQL. In addit ion, most large-scale data base 
systems are not designed with the database designer or programmer in mind. Because 
t hese syst ems are designed to be u sed in high -vol ume, mul t iu ser en vir on men t s, t he 
primary design emphasis isplaced on the query optimizer and dat a retrieval engines. 

Most commercial r el at ion a 1 dat abase syst ems al so provide tools for import in g and 
export in g dat a . This dat a is t r adit ion al 1 y st or ed in a del imit edtext file format. Often a 
format fil e is st or ed t h at con t a ins in for mat ion about t he t abl e being impor t ed. Tool s 
such asOracle's SQL*Loader , SQL Server's bcp (bul k copy), and Microsoft Access 
Impor t /Export are covered at the end of the day. 



NOTE: Today's examples were generated with Personal Or acl e7. PI ease 
note the minor differences in the appear a nee of commands and the way data 
is displ ayed in the various implementations. 



The INSERT Statement 

The insert st at ement enables you to enter data in to the data base. It can be broken 
down into two statements: 

INSERT . . .VALUES 

and 

INSERT . . . SELECT 

The INSERT...VALUES Statement 

The insert. . .values statement entersdata in to a table one record at a t ime. It is 
useful for smal 1 operations that deal with just a few records. The syntax of this 
statement isasfollows: 

SYNTAX: 

INSERT INTO table_name 



(coll , col2 . . . ) 
VALUES (valuel, value2 . . . ) 



The basic format of the insert. . .values statement adds a record to a table using the 
columnsyou give it and the corresponding valuesyou instruct it to add. You must 
follow three ruleswhen inserting data in to a table with the insert. . .values 
st at ement : 

• The val ues used mu st be the same data t ype as the fiel ds they are being added to. 

• The dat a's size must be within the col umn's size. For in st a nee, you cannot add an 
80-character string to a 40-character column. 

• The data's location in the values list must correspond to the location in the 
col umn 1 ist of the col umn it is being added to. (Th at is, t he f ir st val ue must be 
entered in to the first column,the second value in to the second column,and so 
on .) 

Example 8.1 

Assume you have a collection t abl e t hat 1 ist s al 1 the import ant stuff you have 
collected.You can displ ay the table's contents by writ in g 

INPUT: 

SQL> SELECT * FROM COLLECTION; 

which would yield this: 
OUTPUT: 



ITEM 



WORTH REMARKS 



NBA ALL STAR CARDS 
MALIBU BARBIE 
STAR WARS GLASS 
LOCK OF SPOUSES HAIR 



300 SOME STILL IN BIKE SPOKES 

150 TAN NEEDS WORK 

5.5 HANDLE CHIPPED 

1 HASN'T NOTICED BALD SPOT YET 



If you wanted to add a new record to thistable,you would write 



INPUTOUTPUT: 



SQL> INSERT INTO COLLECTION 

2 (ITEM, WORTH, REMARKS) 

3 VALUES (' SUPERMANS CAPE', 250.00, 'TUGGED ON IT'); 



1 row created. 



You can execute a simpl e select st at ement to verify the in ser t ion : 



INPUT/OUTPUT: 



SQL> SELECT * FROM COLLECTION; 



ITEM 



WORTH REMARKS 



MALIBU BARBIE 



NBA ALL STAR CARDS 



STAR WARS GLASS 



300 
150 
5 . 5 



HANDLE CHIPPED 

HASN'T NOTICED BALD SPOT YET 



TAN NEEDS WORK 



SOME STILL IN BIKE SPOKES 



LOCK OF SPOUSES HAIR 



SUPERMANS CAPE 



1 

250 



TUGGED ON IT 



ANALYSIS: 



The insert statement doesnot requirecolumn names.If thecolumn namesarenot 
ent er ed, SQL linesupthe valueswith their corresponding col umn number s. In ot her 
words, SQL insertsthe first value in to the first column,the second value in to the 
second column,and so on. 

Example 8.2 

The following statement insertsthe valuesfrom Exampl e 8.1 in to the table: 
INPUT: 

SQL> INSERT INTO COLLECTION VALUES 

2 (' STRING' , 1000 . 00, ' SOME DAY IT WILL BE VALUABLE'); 

1 row created. 

ANALYSIS: 

By issuing the same select statement as you did in Example 8.1, you can verify that the 
insertion worked as expected: 

INPUT: 

SQL> SELECT * FROM COLLECTION; 
OUTPUT: 

ITEM WORTH REMARKS 



NBA ALL STAR CARDS 
MALIBU BARBIE 



300 SOME STILL IN BIKE SPOKES 
150 TAN NEEDS WORK 



LOCK OF SPOUSES HAIR 



STAR WARS GLASS 



5 . 5 

1 



HANDLE CHIPPED 

HASN'T NOTICED BALD SPOT YET 



STRING 



SUPERMANS CAPE 



250 
1000 



TUGGED ON IT 



SOME DAY IT WILL BE VALUABLE 



6 rows selected. 

Inserting NULL Values 

On Day 9, "Creating and Maintaining Tables," you learn how to create tables using the 
SQL create table statement.For now, all you needtoknow is that when a column is 
created,it can have sever al different 1 imit ationsplaced upon it. One of these 
1 imit ationsisthat the column should (or should not) be allowed to contain null 
val ues. A null value me ansthat the value is empt y . It is neit her a zero, in the case of an 
integer,nor a space, in the case of a string.Instead,nodata at all existsfor that 
record's column. If a column is defined as not null (that column is not allowedto 
con t a in a null value), you must insert a valuefor that column when using the insert 
st at ement . The insert iscanceled if th is rule is broken, and you should receive a 
descriptive error message concerning your error. 



WARNING: You coul d insert spaces for a null col umn, but t hese spaces wil 1 
be treated as a value, null simpl y means not hing is t her e. 



INPUT: 

SQL> insert into collection values 

2 ('SPORES MILDEW FUNGUS', 50.00, ' '); 

OUTPUT: 

1 row inserted. 
ANALYSIS: 

Using ' ' in st ead of null in ser t ed a space in the collection table.You then can select 
the space. 

INPUT/OUTPUT: 

SQL> select * from collection 
2 where remarks = ' ' ; 

ITEM WORTH REMARKS 



SPORES MILDEW FUNGUS 



50 .00 



1 row selected. 



ANALYSIS: 

The r esul t ing an swer comes back as if a null isthere.With the out put of character 
fiel ds, it is impossibl e to tell the difference between a null value and a mere space. 

Assume the col umn remarks in the preceding t abl e has been defined as not null. Typing 
INPUT/OUTPUT: 

SQL> INSERT INTO COLLECTION 

2 VALUES ( ' SPORES MILDEW FUNGUS ',50.00, NULL) ; 

produces the following error: 

INSERT INTO COLLECTION 
ERROR at line 1: 

ORA-01400: mandatory (NOT NULL) column is missing or NULL during 
insert 



NOTE: Notice the syntax. Number data types do not require quotes; null 
doesnot require quotes;character data t ypes do require quotes. 



Inserting Unique Values 

Many database management systems also allow you to create a unique col umn 
attribute.Thisattributemeansthat within thecurrent table,thevalueswithin this 
col umn mu st be compl etely unique and cannot appear more than once. This 1 imit at ion 
can cause problems when inserting or updating values into an existing table, as the 
following exchange demonstrates: 

INPUT: 

SQL> INSERT INTO COLLECTION VALUES (' STRING ' , 50, 'MORE STRING'); 
OUTPUT: 

INSERT INTO COLLECTION VALUES (' STRING ' , 50, ' MORE STRING') 
ERROR at line 1: 

ORA-00001: unique constraint (PERKINS . UNQ_COLLECTION_ITEM) violated 



ANALYSIS: 



In t his exampl e you t r ied to in ser t a not her item cal 1 ed string in t o the collection 
table. Because this table was created with item as a unique value, it returned the 
appropriate error. ANSI SQLdoesnot offer a solution to this problem, but several 
commercial impl ementat ions in elude extensionsthat would allow you to use something 
1 ike the fol 1 owing: 

IF NOT EXISTS (SELECT * FROM COLLECTION WHERE NAME = 'STRING' 
INSERT INTO COLLECTION VALUES (' STRING ' , 50, 'MORE STRING') 

This par t icul ar exampl e is support ed in t he Sybase syst em. 

A pr oper 1 y normal ized table should have a unique, or key, field. This field is useful for 
joining data between tables,and it often improves the speed of your querieswhen using 
indexes. (See Day 10, "Creating Views and Indexes.") 



NOTE: Here's an insert st at ement that in ser t s a new empl oyee in to a table: 

SQL> insert into employee_tbl values 
('300500177', ' SMITHH ' , 'JOHN'); 

1 row inserted. 

Af t er hit t ing En t er , you n ot iced t hat you misspel 1 ed smith. Not t o fr et ! Al 1 
you have to do is issue the rollback c o mma n d , andtherowwill not be 
inserted.SeeDay 1 1, "Con t r ol 1 ing Tr an sact ions," f or moreon the rollback 
c o mma n d . 



The INSERT...SELECT Statement 

The insert. . .values statement is useful when adding singlerecordsto a data base 
t abl e, but it obviou si y has 1 imit at ions. Would you like to use it to add 25,000 r ecor ds t o 
a t abl e? In sit u at ions 1 ike t his, t he insert. . . select st at ement is much more beneficial . 
It enablesthe pr ogr ammer to copy in for mat ion froma table or groupof tablesinto 
anot her t abl e. You wil 1 want t o u se t his st at ement in several sit u at ion s. Lookup t abl es 
are often created for performance gains. Lookup tables can contain data that is spread 
out acr oss mul t ipl e t abl es in mul t ipl e da t abases. Because mul t ipl e-t abl e joins are 
si ower t o process t h an simpl e queries, it is much quicker to execute a select query 
against a lookuptable than to execute a long, compl ic a t ed joined query. Lookup t abl es 
areoften storedon theclient machines in cl ient /ser ver environmentsto reduce 
network traffic. 



Many da t abase syst ems al so support t empor ary t abl es. (See Day 14, "Dynamic Uses of 
SQL.") Temporary tablesexist for the life of your database connect ion and are deleted 
when your connect ion ist erminat ed. The insert. . .select statement can takethe 
output of a select statement and insert t hese val ues int o a temporary table. 

Here is an exampl e: 
INPUT: 

SQL> insert into tmp_tbl 
2 select * from table; 

OUTPUT: 

19,999 rows inserted. 
ANALYSIS: 

You are selecting all the rows that are in table and inserting them into tmp_tbl. 



NOTE: Not all da t abase management syst ems support t empor ary t abl es. 
Check the documentation for the specific systemyou are using to determine 
if t his feat ur e is suppor t ed. Also, see Day 14 for a more detailed treat ment 
of t his t opic. 



The syntax of the insert. . .select statement isasfollows: 
SYNTAX: 

INSERT INTO table_name 
(coll , col2 . . . ) 
SELECT coll, col2 . . . 
FROM tablename 
WHERE search_condit ion 

Essen t ial 1 y, the out put of a standard select query is t hen input int o a da t abase t abl e. 
The same r ul es t hat appl ied to the insert. . .values st at ement appl y to the 
insert. . . select statement.To copy the contentsof the collection table in to a new 
t abl e cal 1 ed inventory, execut e the set of st at ement s in Exampl e 8.3. 

Example 8.3 

This exampl e cr eat es t he new t abl e inventory. 



INPUT: 



SQL> CREATE TABLE INVENTORY 

2 (ITEM CHAR(20) , 

3 COST NUMBER, 

4 ROOM CHAR (20) , 

5 REMARKS CHAR(40)); 

OUTPUT: 

Table created. 

The fol 1 owing insert fil 1 s t he new inventory t abl e wit h dat a from collection. 
INPUT/OUTPUT: 

SQL> INSERT INTO INVENTORY (ITEM, COST, REMARKS) 

2 SELECT ITEM, WORTH, REMARKS 

3 FROM COLLECTION; 

6 rows created. 

You can verify that the insert workswith this select st at ement : 
INPUT/OUTPUT: 



SQL> SELECT * FROM INVENTORY; 



ITEM 


COST ROOM 


REMARKS 




NBA ALL STAR CARDS 


300 


SOME STILL IN BIKE 


SPOKES 


MALIBU BARBIE 


150 


TAN NEEDS WORK 




STAR WARS GLASS 


5 . 5 


HANDLE CHIPPED 




LOCK OF SPOUSES HAIR 


1 


HASN'T NOTICED BALD 


SPOT YET 


SUPERMANS CAPE 


250 


TUGGED ON IT 




STRING 


1000 


SOME DAY IT WILL BE 


VALUABLE 


6 rows selected. 









NOTE: The data appear s to be in the table;however,the transaction is not 
final ized unt il a commit is issued. The transaction can be committed either 
by issuing the commit command or by simpl y exit in g. See Day 11 for more on 
the commit command. 



ANALYSIS: 



You have successfully,and so me what painlessly, moved the data fromthe collection 
table to the new inventory t a bl e! 

The insert. . .select statement requiresyou to follow several new rules: 

• The select statement cannot select rowsfromthetablethat is being in ser ted 
int o. 

• The number of col umns in the insert into st atement must equal the number of 
columnsreturned fromthe select st at ement . 

• The data types of the columns in the insert into statement must be the same as 
the data typesof the columnsreturned fromthe select st at ement . 

Another use of the insert. . .select statement is to back upa table that you are going 
to drop, truncate for r epopul at ion , or r ebuil d.Theprocessrequiresyou to create a 
t empor ar y tableandinsert data that iscontainedin your original tableintothe 
t empor ary t abl e by sel ect ing ever yt hing fr om t he original t abl e. For exampl e: 

SQL> insert into copy_table 

2 select * from original_table; 

Now you can make changes to the original table with a clear conscience. 



NOTE:Later today you learn how to input data in to a table using data 
from a not her da t abase for mat . Near 1 y all businesses u se a var iet y of 
da t abase for mat s t o st or e data for t heir or ganizat ion s. The appl icat ions 
programmer isoften expected to convert these formats,and you will learn 
some common methodsfor doingjust that. 



The UPDATE Statement 

The purpose of the update statement is to change the valuesof exist ing records. The 
synt ax is 

SYNTAX: 

UPDATE table_name 
SET columnnamel = valuel 
[, columname2 = value2] . . . 
WHERE search_condit ion 

Thisstatement checks the where clause first.For all records in the given table in which 



the where clauseevaluatesto true, the corresponding value is updated. 
Example 8.4 

This exampl e illustrates the use of the update st at emen t : 
INPUT: 

SQL> UPDATE COLLECTION 

2 SET WORTH = 900 

3 WHERE ITEM = ' STRING ' ; 

OUTPUT: 

1 row updated. 

To confirmthe change, the query 
INPUT/OUTPUT: 

SQL> SELECT * FROM COLLECTION 
2 WHERE ITEM = ' STRING ' ; 

yiel ds 

ITEM WORTH REMARKS 

STRING 900 SOME DAY IT WILL BE VALUABLE 

Here is a mul t ipl e-col umn updat e: 
INPUT/OUTPUT: 

SQL> update collection 

2 set worth = 900, item = ball 

3 where item = ' STRING ' ; 

1 row updated. 

NOTE: Your impl emen t at ion might u se a different syn t ax for mul t ipl e-r ow 
updat es. 



NOTE: Notice in the set that 900 doesnot have quotes, because it is a 



numeric data type.On the other hand, string is a character data t ype, 
which requires the quotes. 



Example 8.5 

If t he where cl a use is omit t ed, ever y record in the collection t abl e is updat ed wit h the 
value given . 

INPUT/OUTPUT: 

SQL> UPDATE COLLECTION 
2 SET WORTH = 555; 

6 rows updated. 

Performing a select queryshowsthat everyrecordin thedatabasewasupdatedwith 
that value: 

INPUT/OUTPUT: 

SQL> SELECT * FROM COLLECTION; 

ITEM WORTH REMARKS 



NBA ALL STAR CARDS 
MALIBU BARBIE 
STAR WARS GLASS 
LOCK OF SPOUSES HAIR 
SUPERMANS CAPE 
STRING 

6 rows selected. 



555 SOME STILL IN BIKE SPOKES 

555 TAN NEEDS WORK 

555 HANDLE CHIPPED 

555 HASN'T NOTICED BALD SPOT YET 

555 TUGGED ON IT 

555 SOME DAY IT WILL BE VALUABLE 



You, of course, should check whether the column you are updating allows unique 
val ues onl y . 



WARNING: If you omit the where cl ause fr om t he update st at ement , al 1 
records in the given table are updated. 



Some da t abase syst ems provide an extension to the standard update synt ax. SQL Server 's 
Transact-SQL language,for instance,enables pr ogr ammer sto update the contentsof a 
t abl e based on the cont ent s of sever a 1 ot her t abl es by u sing a fromcI au se. The 
extended syntax looksl ike t his: 



SYNTAX: 



UPDATE table_name 
SET columnnamel = valuel 
[, columname2 = value2] . . . 
FROM table_list 
WHERE search_condit ion 

Example 8.6 

Here's an exampl e of the ext en sion : 
INPUT: 



SQL> UPDATE COLLECTION 

2 SET WORTH = WORTH * 0.005; 

that changes t he t abl e t o t his: 
INPUT/OUTPUT: 

SQL> SELECT * FROM COLLECTION; 

ITEM WORTH REMARKS 



NBA ALL STAR CARDS 


2 


.775 


MALIBU BARBIE 


2 


.775 


STAR WARS GLASS 


2 


.775 


LOCK OF SPOUSES HAIR 


2 


.775 


SUPERMANS CAPE 


2 


.775 


STRING 


2 


.775 



6 rows selected. 



SOME STILL IN BIKE SPOKES 
TAN NEEDS WORK 
HANDLE CHIPPED 

HASN'T NOTICED BALD SPOT YET 
TUGGED ON IT 

SOME DAY IT WILL BE VALUABLE 



ANALYSIS: 



This syntax is useful when the contentsof one table need to be updated following the 
manipulation of the contentsof sever al other tables.Keepin mind that t his syn t ax is 
nonstandard and that you need to consult the documentation for your particular 
da t abase management syst em before you u se it . 

The update statement can alsoupdatecolumnsbasedon the re su It of an arithmetic 
expr ession . When using t his t echnique, remember the requirement that thedata type of 
the result of the expression must be the same as the data type of the field that is being 
modified. Al so, t he size of the value mu st fit wit h in the size of the f iel d that is being 
modified. 

Two pr obi ems can result fromtheuseof calculatedvalues:truncation andoverflow. 
Truncation r esul tswhen the data base systemconverts a fractional number to an int eger , 



for in st a nee. Overflow r esul tswhen theresultingvalueislarger than thecapacityof 
the modified column, which will cause an error to be returned by your database system. 



NOTE: Some dat aba se syst ems handl e the over f 1 ow pr obi em for you . 
Oracle7convertsthe number to exponent ial notation andpresentsthe 
number that way . You shoul d keep t his pot en t ial err or in mind when u sing 
number dat a t ypes. 



TIP: If you update a column(s) and notice an error after you run the 
updat e, issue the rollback command (as you woul d f or an in cor r ect in ser t ) 
to void the update. See Day 11 for more on the rollback command. 



The DELETE Statement 

In addition to adding data to a data base, you will also need to delete data froma 
database.The syntax for the delete st at ement is 

SYNTAX: 

DELETE FROM tablename 
WHERE condition 

The fir st t hing you wil 1 pr obabl y not ice about the delete command is t hat it doesn 't 
have a prompt . Users are accustomed to being prompted for assurance when, for instance, 
a directory or file isdeleted at the oper at ing syst em 1 evel . Are you sure? (y/n) is a 
common question asked before the operation is per for med. Using SQL, when you instruct 
the DBMS to delete a groupof recordsfroma t abl e , it obeys your command wit h out 
asking. That is, when you tell SQL to delete a groupof records, it will really do it! 

On Day 11 you will learn about transaction control. Tr an sactionsaredata base 
operationsthat enable pr ogr ammer s t o eit her commit or rollback changes to the 
dat abase. These operations are very useful in online transact ion -processing applications 
in which you want to execute a batch of modifications to the database in one logical 
execution. Data integrity pr obi ems wil 1 occur if oper at ions are per for med whil e ot her 
users are modifying the data at the same time. For now, assume that no transactions are 
being under t aken . 



NOTE: Some impl ement at ion s, for exampl e, Or acl e, aut omat ical 1 y issue a 
commit command when you exit SQL. 



Depending on the use of the delete st at emen t 's where clause,SQLcan do the following: 

• Del et e singl e r ows 

• Del et e mul t ipl e rows 

• Del et e al 1 rows 

• Del et e no rows 

Here are sever a 1 poin t s t o remember when using the delete st at emen t : 

• The delete statement cannot deletean individual field's values (use update 
instead). The delete statement deletes entire records froma single table. 

• Like insert and update, deletingrecordsfromonetablecancausereferential 
int egr it y pr obi ems wit hin ot her t abl es. Keep t his pot ent ial pr obi em area in mind 
when modifying data within a database. 

• Using t he delete st at emen t del et es onl y records, not t he t abl e it sel f . Use t he 
drop table st at ement (see Day 9) t o remove an ent ire t abl e. 

Example 8.7 

This exampl e showsyou how to delete all the recordsfrom collection where worth is 
1 ess than 275. 

INPUT: 

SQL> DELETE FROM COLLECTION 
2 WHERE WORTH < 275; 

4 rows deleted. 

The result is a table that 1 ooks 1 ike t his: 
INPUT/OUTPUT: 

SQL> SELECT * FROM COLLECTION; 

ITEM WORTH REMARKS 

NBA ALL STAR CARDS 300 SOME STILL IN BIKE SPOKES 

STRING 1000 SOME DAY IT WILL BE VALUABLE 



WARNING: Like the update st at ement , if you omit a where cl au se fr om t he 
delete statement,all rows in that particular tablewill bedeleted. 

Exampl e8.8usesall threedatamanipulation statementsto per for m a set of database 
operations. 

Example 8.8 

This exampl e insert s some new rows int o the collection table you used earlier today. 
INPUT: 

SQL> INSERT INTO COLLECTION 

2 VALUES ( ' CHIA PET ' , 5 , ' WEDDING GIFT ' ) ; 

OUTPUT: 

1 row created. 
INPUT: 

SQL> INSERT INTO COLLECTION 

2 VALUES ('TRS MODEL III', 50, 'FIRST COMPUTER'); 

OUTPUT: 

1 row created. 

Now create a new table and copy th is data to it: 
INPUT/OUTPUT: 

SQL> CREATE TABLE TEMP 

2 (NAME CHAR(20) , 

3 VALUE NUMBER, 

4 REMARKS CHAR(40)); 

Table created. 
INPUT/OUTPUT: 

SQL> INSERT INTO TEMP (NAME, VALUE, REMARKS) 

2 SELECT ITEM, WORTH, REMARKS 

3 FROM COLLECTION; 



4 rows created. 



INPUT/OUTPUT: 



SQL> SELECT * FROM TEMP; 



NAME 



VALUE REMARKS 



NBA ALL STAR CARDS 



CHIA PET 



TRS MODEL III 



STRING 



300 SOME STILL IN BIKE SPOKES 
1000 SOME DAY IT WILL BE VALUABLE 
5 WEDDING GIFT 
50 FIRST COMPUTER 



Now change some values: 
INPUT/OUTPUT: 

SQL> UPDATE TEMP 

2 SET VALUE = 100 

3 WHERE NAME = 'TRS MODEL III'; 

1 row updated. 

INPUT/OUTPUT: 

SQL> UPDATE TEMP 

2 SET VALUE = 8 

3 WHERE NAME = ' CHIA PET ' ; 

1 row updated. 

INPUT/OUTPUT: 

SQL> SELECT * FROM TEMP; 

NAME VALUE REMARKS 



NBA ALL STAR CARDS 300 SOME STILL IN BIKE SPOKES 

STRING 1000 SOME DAY IT WILL BE VALUABLE 
CHIA PET 8 WEDDING GIFT 

TRS MODEL III 100 FIRST COMPUTER 

And update these values back to the original table: 
INPUT: 



INSERT COLLECTION 
SELECT * FROM TEMP; 
DROP TABLE TEMP; 



ANALYSIS: 



The drop table and create table st at ement s ar e discu ssed in gr eat er det ail on Day 9. 
For now, the se st at ement s ba sic ally do what their names suggest, create table buil ds a 
new table with the for mat you give it, and drop table deletesthe table. Keep in mind 
that drop table per manent 1 y removes a t abl e, whereas delete from <TabieName> 

removes only the recordsfroma table. 

Tocheckwhat youhavedone,select out therecordsfromthe collection t abl e. You 
will see that the changesyou made now exist in the collection t abl e. 

INPUT/OUTPUT: 

SQL> SELECT * FROM COLLECTION; 



NAME 



VALUE REMARKS 



NBA ALL STAR CARDS 

STRING 

CHIA PET 

TRS MODEL III 



300 SOME STILL IN BIKE SPOKES 

1000 SOME DAY IT WILL BE VALUABLE 

8 WEDDING GIFT 

100 FIRST COMPUTER 



ANALYSIS: 

The pr eviou s exampl e u sed all t hr ee dat a manipul at ion commands-- insert, update, and 
delete- -t o per for m a set of oper at ion s on a t abl e. The delete st at ement is t he easiest of 
the three t o use. 



WARNING: Al ways keep in mind that anymodificationscan affect the 
referent ial integrityof your database. Think through all your database 
edit ing st eps to make sure that you have updated all tablescorrectly. 



Importing and Exporting Data from Foreign Sources 



The insert, update, and delete st at ement s are extremel y useful from within a dat abase 
pr ogr am. They are u sed wit h the select statement to provide the foundation for all 
other database operations you will perform. However, SQL asalanguagedoesnot have 
a way to import or export of data fromforeign data sources. For instance, your office 
may have been using a dBASE application for several years now that has outgrown 
itself.Now your manager wantsto convert thisapplication to a cl ient /server 
application using the Oracle RDBMS. Unfortunately for you, these dBASE files contain 
thousands of records that must be converted to an Oracle database. Obviously, the 
insert, update, and delete commands wil 1 hel p you aft er your Or acl e dat abase has been 
populated,but you would rath er quit than ret ype 300,000 records. Fortunately, Or acle 



and other ma nufacturers provide tools that will a ssist you in t his t ask. 

Nearly all data base syst ems allow you to import and export data using ASCII text file 
formats.Although theSQLlanguagedoesnot includethisfeature,SQLwill not do 
you (or your boss) much good when you have an empt y da t abase. We wil 1 examine the 
import /export tools available in the following products: Microsoft Access, Microsoft 
and Sybase SQL Server, and Personal Or acl e7. 

Microsoft Access 

Microsoft Access is a PC-only database product that contains many of the features of a 
r el at ion a 1 da t abase management syst em. Access a 1 so incl udes power ful report in g t ool s, 
a macro language simil ar t o Visual Basic, and the capabil it y to import and export data 
fromvarious data base and text file formats. This sect ion examines thislast feature, 
par t icul ar 1 y the capabil it y to export t o del imit edtext files. Del imit edmeansthat each 
fiel d is separ at ed, or del imit ed, by some special char act er . This char act er is oft en a 
comma, a quot at ion mark, or a space. 

Access allowsyou to import and export various dat abase format s, incl uding dBASE, 
Fo xPr o, and SQL Data base. The SQL Data base opt ion isactuallyan ODBCdata source 
connection. (Microsoft ODBC is covered on Day 13, "Advanced SQL Topics.") For this 
discussion, you want to select the Export option and then choose the Text (Fixed Width) 
opt ion . 

Aft er opening an Access dat abase (wit h the Fil e I Open), sel ect Export . A Dest in at ion 
dial og box (for Export in g) is displ ayed. Select the Text (Fixed Widt h) opt ion . This opt ion 
allowsyou to out put your Access tablesto text filesin which each data t ype is a fixed 
widt h . For exampl e,a character data field of length 30 wil 1 be out put to the file as a 
field30characterslong.Ifthefield'sdatatakesuplessspacethan30characters,it 
will be padded with spaces. Event ual 1 y, you will be asked to set up the export file 
format . Figure 8.1 shows the Import /Export Set up dial og box. 

Figure 8.1. 

The Import/Export Setup dialog box. 

Notice that in this dialog box you can select the Text Delimiter and the Field Separator 
for your export fil e. As a final st ep, save the specif ic at ion for u se 1 at er . This 
specific at ion is st or ed int er nal 1 y wit h in the dat abase. 

Microsoft and Sybase SQL Server 

Microsoft and Sybase have joint 1 y devel oped a power ful dat abase syst em t hat is very 
popul ar in cl ient /server appl icat ion devel opment .The name of t his syst em is SQL Server . 
Microsoft hasagreed to devel op versions of the RDBMS for some pi at for ms, and Sybase 



h as devel oped it s ver sion for all t he ot her pi at f or ms (u su al 1 y t he 1 ar ger ones). 
Al though thearrangement has changed somewhat in recent years, we ment ion this 
agreement here to helpyou avoid confusion when you begin examining the various 
database syst ems avail abl eon the market today. 

SQL Server pr ovides fil e import /export capabil it ies wit h t he bcp t ool . bcp is shor t for 
"bul k copy." The basic concept behind bcp is t he same as t hat behind Microsoft Access. 
Unfortunately, the bcp tool requires you to issue commands from the operating system 
command prompt ,instead of through dialog boxesor windows. 

Bcp import sand export s fixed -w id t h t ext fil es. It is possibl e to export a file using the 
Microsoft Access met hod described ear 1 ier and t hen import that same fil e direct 1 y in t o 
an SQL Server t abl e u sing bcp. bcp uses format fil es (u sual 1 y wit h an .fmt ext en sion ) to 
st or e the import spec if ic at ion . This specific at ion t el 1 s bcp t he col umn names, fiel d 
widt h s, and fiel d del imit er s. You can run bcp from wit h in an SQL da t abase buil d script 
t o compl et el y import data after the database has been built. 

Personal Oracle7 

Personal Oracle7 allows you to import and export data fromASCIItext files containing 
del imit ed or fixed -length records. The tool you use is SQL*Loader . This gr aphical tool 
usesa control file (with the .ctl ext en sion ). This fil e is simil ar t o SQL Ser ver 's f or mat 
(FMT) f il e. The inf or mat ion cont ained in t his fil e tells SQL*Loader what it needsto 
know to load the data fromthe file. 

The SQL*Loader dial og box appear s in Figure 8.2. 

Figure 8.2. 

The SQL*Loader dialog box. 

Summary 

SQLprovidesthree statementsthat you can use to manipulate data within a data base. 

The insert st at emen t hastwo variations. The insert. . .values st at emen t in ser t s a set 
of values in to onerecord.The insert. . .select st at ement is used in combinat ion wit h a 
select statement to insert multiple recordsinto a table based on the contentsof one or 
mor e t abl es. The select st at ement can join mul t ipl e t abl es, and the r esul t s of t his join 
can be added to another table. 

The update statement changesthevaluesofoneor more columns based on some 
condition.Thisupdatedvaluecan alsobetheresult of an expression or calculation. 



The delete st at emen t is t he simpl est ofthethreestatements.lt deletes all rowsfroma 
tablebasedon there su It of an opt ional where cl au se. If the where cl au se is omit ted, all 
recordsfromthe table are deleted. 

Modern da t abase syst ems suppl y var iou s t ool s for data manipul at ion. Some of t hese 
tool s enable developers to import or export data fromforeign sources. This feature is 
pa rticularly useful when a data base is upsized or downsized to a different syst em. 
Microsoft Access, Microsoft and Sybase SQL Server , and Per sonal Or acl e7 incl ude many 
options that support the migration of data between systems. 

Q&A 

Q Does SQL have astatement for file impor t /expor t o per at ions? 

A No. Import and export are impl emen t at ion -specif ic oper at ion s. In ot her words, 
the ANSI commit tee allows individual manufacturers to create whatever 
featuresor enhancement st hey feel are necessary. 

Q Canlcopy data froma table into itself using the INSERT command? I woul d 
like to make duplicate copies of all the exist ing records and change the 
val ue of one f iel d. 

A No, you cannot insert data in to the same table that you selected from. 
However, you can select the original data in to a t empor ar y t abl e. (True 
temporary tablesare discussed on Day 14.) Then modify the data in this temporary 
table and select back in to the original table.Make sure that you watch out for 
uniquefieldsyou mayhavealreadycreated.Auniquefieldmeansthat the 
particular field must contain a unique value for each row of data that exist s in 
it s t abl e. 

Q You have stressed using caut ion when issuing INSERT, UPDATE, and DELETE 
commands, but simpl e fixes seemto be avail abl e to correct whatever Id id 
wr ong. Is t hat a fair st at ement ? 

A Yes. For exampl e, a simpl ewaytofixa misspel 1 ed name is t o issue a rollback 
command and redo the insert.Another fix would be to do an update to fix the 
name. Or you could delete the row and redo the insert with the corrected 
spel 1 ing of the n a me. 

But suppose you inserted a mil 1 ion rows in to a table and didn't not ice that you 
had misspel led a name when you issued the commit command. Afew week slat er, 
someone not ices some bad data. You have had two weeks' worth of data base 
activity. You would more than likely have to issue individual updat es t o make 
individual corrections, instead of making any type of global change. In most cases 



you pr obabl y will not know what to change. You may have to rest ore the 
dat abase. 

Workshop 

The Workshopprovidesquiz questionsto help sol idify your under standing of the 
material cover ed,aswell asexercisestoprovideyouwith experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
answers in Appendix F, "Answers to Quizzes and Exercises." 

Quiz 

1. What is wrong with the following statement? 

DELETE COLLECTION; 

2. What is wrong with the following statement? 

INSERT INTO COLLECTION 
SELECT * FROM TABLE_2 

3. What is wrong with the following statement? 

UPDATE COLLECTION ("HONUS WAGNER CARD", 
25000, "FOUND IT") ; 

4. What would happen if you issued the following statement? 

SQL> DELETE * FROM COLLECTION; 

5. What would happen if you issued the following statement? 

SQL> DELETE FROM COLLECTION; 

6. What would happen if you issued the following statement? 

SQL> UPDATE COLLECTION 
SET WORTH = 555 
SET REMARKS = 'UP FROM 525'; 

7. Wil 1 t he fol 1 owing SQL statement work? 

SQL> INSERT INTO COLLECTION 
SET VALUES = 900 
WHERE ITEM = ' STRING ' ; 



8. Wil 1 t he fol 1 owing SQL statement work? 



SQL> UPDATE COLLECTION 
SET VALUES = 900 
WHERE ITEM = ' STRING ' ; 

Exercises 

1. Try inserting values with incorrect data types into a table. Note the errors and 
then insert values w it h correct data t ypes int o the same t abl e. 

2. Using your da t abase syst em, t r y export in g a table (or an entire database)to 
some other format . Then import the data back in to your database. Fa mil iarize 
your sel f wit h t his capabil it y. Al so, expor t the t abl es t o anot her da t abase format 
if your DBMS support sthisfeature.Then use the other systemto open these files 
and examine t hem. 
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- Day 9 - 
Creating and Maintaining Tables 

Objectives 

Today you learn about creating data bases. Day 9coversthe create database, create 
table, alter table, drop table, a n d drop database st at emen t s, wh ich ar e col 1 ect ivel y 
known asdata definition statements. (In contra st, the select, update, insert, and 
delete statementsare often described asdata manipulation statements.)By the end of 
the day, you will understand and be able to do the following: 

• Cr eat e key fiel ds 

• Create a database with its associated tables 

• Cr eat e, al t er , and dr op a t abl e 

• Add dat a t o t he dat abase 

• Modify the data in a database 

• Drop dat abases 

You now know much of the SQL vocabulary and have examined the SQL query in some 
det ail , beginning wit h it s basic synt ax. On Day 2, "Int r oduct ion to the Query: The select 
Statement,"you learnedhow to select data fromthedatabase.On Day 8,"Manipulating 
Data," you learnedhow toinsert,update,anddeletedata fromthedata base. Now, nine 
days in to the learn in g process, you probably have been wonder in gjust where these 



databasescome from. For simpl icit y's sake, we have been ignoring the process of cr eat ing 
databases and tables. We have assumed that these data objects exist ed currently on 
your syst em. Today you fin ally create these objects. 

The syntax of the create statementscan range fr om the extremely simpl e to the 
compl ex, depending on t he opt ion s your da t abase management syst em (DBMS) support s 
and how detailed you want to be when building a database. 



NOTE: The examples used today were generated using Personal Oracle7. 
PI ea se see t he document at ion for your specific SQL impl ementation for any 
minor differ ences in syntax. 



The CREATE DATABASE Statement 

The fir st da t a management st ep in any dat abase project is t o cr eat e t he dat abase. This 
task can range fromthe elementary to the complicated, depending on your needs and 
the data base management systemyou have chosen. Many modern systems(including 
Personal Oracle7) in elude graphical toolsthat enableyouto compl et el y buil d the 
database with the click of a mouse button. This time-saving feature is certainly helpful, 
but you should under st and the SQL statementsthat execute in response to the mouse 
cl icks. 

Through personal experience, we have learned the importance of creating a good SQL 
in st al 1 script . This script fil e cont a in s t he necessary SQL code t o compl et el y r ebuil d a 
database or databases; the script often includes database objects such as indexes, stored 
procedures, and triggers. You will see the value of this script during development as 
you continually make changesto the underlying data base and on occasion want to 
compl etelyrebuild the database wit hall the late st changes. Using the graphical tools 
each t ime you need to per for m a r ebuil d can become extremely t ime-con suming. In 
addit ion, knowing the SQLsyntax for th is procedure enablesyou to apply your 
knowledge to other database systems. 

The synt ax for t he t ypical create database st at ement 1 ooks 1 ike t his: 
SYNTAX: 

CREATE DATABASE dat abas e_name 

Because the syntax varies so widely fromsystemto system, we will not expand on the 
create database st at ement 's synt ax. Many syst ems do not even support an SQL create 
database command. However , al 1 the popul ar,more powerful, relational data base 
management syst ems (RDBMSs) do provide it . In st ead of focu sing on it s synt ax, we wil 1 
spend some t ime discussing the optionsto consider when creating a data base. 



CREATE DATABASE Options 



The synt ax for the create database st at ement can vary widel y. Many SQL t ext s skip 
over the create database st at ement and move directly on to the create table 

statement.Becauseyou must create a database before you can build a table,thissection 
focuseson some of the conceptsa devel oper must consider when buil ding a da t abase. The 
first con sider at ion is your 1 evel of permission .If you are using a relational data base 
management syst em (RDBMS) that support s user permissions, you must make sure that 
either you have syst em administ r at or -1 evel permission settings or the system 
administ rator has gr anted you create database permission . Refer t o your RDBMS 
document at ion for more in for mat ion . 

Most RDBMSs al so allow you to specify a defaul t da t abase size, usual 1 y in t erms of 
hard disk space (such as meg a by t es). You will need to under st and how your database 
syst em stores and locates data on the disk to accurately estimate the size you need. The 
responsibility for managing this space fall s primarily to syst em administ r at or s, and 
possibly at your location a database administrator will build you a test database. 

Don't 1 et the create database st at ement int imidat e you . At it s simpl est , you can cr eat e 
a database named payments with the following statement: 

SYNTAX: 

SQL> CREATE DATABASE PAYMENTS; 



NOTE: Again , be sure t o con sul t your da t abase management system's 
documentation to learn the specifics of buil ding a dat abase, as the create 
database st at ement can and does vary for the different impl ement at ion s. 
Each impl ement at ion a 1 so has some unique opt ions. 



Database Design 

Designing a dat abase pr oper 1 y is ext r emel y import ant to the success of your application. 
The introductory material on Day 1, "Introduction to SQL," touched on the topics of 
relational data base theory and data base nor ma liz at ion. 

Normalization is the process of breakingyour data in to separ at e component sto reduce the 
repet it ion of data. Each level of normal iz at ion reducesthe repet it ion of data. 
Normal iz in g your data can be an extremely compl ex process, and numerous dat abase 
design t ool s enabl e you t o pi an t his process in a 1 ogical fashion . 



Many factorscan influence the design of your database,including the following: 

• Security 

• Disk space avail abl e 

• Speed of data base searches and retrievals 

• Speed of dat abase updat es 

• Speed of mul t ipl e-t abl e joins to retrieve data 

• RDBMS support for temporary tables 

Disk space is always an import ant factor. Al though you may not t h ink that disk space is 
a major concern in an age of multigigabyte storage, remember that the bigger your 
database is, the longer it takesto retrieve records. If you have done a poor job of 
design in gy our tablestructure,chancesarethat youhaveneedlessly r epeat ed much of 
your dat a. 

Oft en the opposit e pr obi emcan occur. You may have sought to compl et el y nor mal ize 
your t abl es' design wit h the dat abase and in doing so created many t abl es. Al t hough 
you may have approached dat a base -de sign nirvana, any query oper at ions done against 
t h is data base may take a very long t ime to execute.Databasesde signed in th is manner 
are so met imes difficul t to ma in t a in becau se the t abl e st r uct ur e might obscure the 
designer 's in t en t . This pr obi emunderlines the import ance of alwaysdocumenting your 
code or design so that others can come in after you (or work with you) and have some 
idea of what you were thinking at the time you created your database structure. In 
database designer's terms, this documentation is known as a data dictionary. 

Creating a Data Dictionary 

A data dictionary is the database designer 's most important formof documentation. It 
performs the following functions: 

• Describes t he purpose of t he dat abase and who wil 1 be u sing it . 

• Document s t he specifics behind the data base it sel f : what device it wascreatedon, 
the database'sdefault size, or the size of the log file (used to store data base 
operations information in some RDBMSs). 

• Contains SQL source code for any database in st all oruninstall script s, in cl ud in g 
documentation on the use of import /export tool s, such as those introduced 

yest er day (Day 8). 



• Provides a det ail ed descr ipt ion of each t abl e wit h in the da t abase and expl a ins it s 
purpose in business process t er minol ogy. 

• Documentstheinternal structureofeachtable,includingall fieldsandtheir 
dat a t ypes wit h comment s, a 1 1 indexes, and all views. (See Day 10, "Cr eat ing Views 
and Indexes.") 

• Contains SQL source code for all stored procedures and triggers. 

• Describesdatabaseconstraintssuch astheuseofuniquevaluesor not null 
values. Thedocumentat ion should also mention whether theseconstraintsare 
enforced at the RDBMS level or whether the data base pr ogr ammer is expect ed t o 
check for these con stra in ts within the source code. 

Many comput er -aided soft ware engineering (CASE) tools aid the dat abase designer in 
thecreation of this data die tio nary. For instance, Microsoft Ac cessco me s prepackaged 
with a data base document ing tool that printsout a detailed descr ipt ion of every object 
in the database.See Day 17, "Using SQL to Gen er ate SQLStatements,"for more details 
on the data dictionary. 



NOTE: Most of the major RDBMS packagescome with e it her the data dic- 
t ionar y in st al 1 ed or scr ipt s t o inst al 1 it . 



Creating Key Fields 

Along with documenting your database design, the most important design goal you 
shouldhaveistocreateyour tablestructuresothat each tablehasa primary key and a 
foreign key. The primary key should meet the following goals: 

• Each record is unique within a table (no other record within the table has all of 
itscolumnsequal toanyother). 

• For a record to be unique, all thecolumnsarenecessary;that is,datainone 
column should not be repeat ed anywhere else in the table. 

Regarding the second goal, the column that has completely unique data throughout 
the t abl e is known as the primary key field. A foreign key fields a fiel d that 1 inks one t abl e 
to anot her t abl e's primary or foreign key. The following exampl e should clarify this 
sit uat ion. 

Assume you have three t abl es: bills, bank_accounts, and company. Tabl e 9.1 shows the 
format of these three tables. 



Table 9.1. Table structure for the PAYMENTS database. 



Bills 


Bank_Account s 


Company 


i 

NAME, CHAR(30) 


ACCOUNT_ID, NUMBER 


NAME, CHAR(30) 


AMOUNT, NUMBER 


TYPE, CHAR (30) 


ADDRESS, CHAR (50) 


ACCOUNT_ID, NUMBER 


BALANCE, NUMBER 


CITY, CHAR(20) 




BANK, CHAR (30) 


STATE, CHAR (2) 



Take a moment to examine these tables. Which fieldsdo you think are the prima r y keys? 
Which are the foreign keys? 

The primary key in the bills t abl e is t he name fiel d. This fiel d shoul d not be dupl icat ed 
because you have only one bill with this amount. (In real it y, you would probably have a 
check number or a date to make thisrecord truly unique, but assume for now that the 
name fiel d works.) The account_id fiel d in t he bank_accounts t abl e is t he primary key for 
that t abl e. The name fiel d is t he primary key for the company t abl e. 

The f or eign key s in t his exampl e ar e pr obabl y ea sy to spot . The account_id f iel d in the 
bills t abl e join s t he bills t abl e wit h t he bank_accounts t abl e. The name fiel d in t he 
bills t abl e join s t he bills t abl e wit h the company t abl e. If t his were a ful 1 -fl edged 
database design, you would have many more tables and data breakdowns. For instance, 
the bank fiel d in t he bank_accounts t abl e coul d point t o a bank t abl e cont aining bank 
inf or mat ion such a s addr esses and phone number s. The company table could be 1 inked 
wit h anot her t abl e (or da t abase for that mat t er) cont aining in for mat ion about the 
company and itsproducts. 

Exercise 9.1 

Let 's t ake a moment to examine an incorrect da t abase design using the same information 
cont ained in the bills, bank_accounts, and company t abl es. A mist ake many beginning 
user s make is not breaking down their data in to as many logical groups as possibl e. For 
instance,one poorly designed bills t abl e might 1 ook 1 ike t his: 



Col umn Names 


Comment s 


NAME, CHAR(30) 


Name of company that bill is owed to 


AMOUNT, NUMBER 


Amount of bil 1 in dol 1 ar s 


ACCOUNT_ID, NUMBER 


Bank account number of bill (1 inked t o bank_accounts t abl e) 


ADDRESS, CHAR (30) 


Address of company that bill is owed to 


CITY, CHAR(15) 


City of company t h at bil 1 is owed t o 


STATE, CHAR (2) 


State of company t h at bil 1 is owed t o 



Th e re su Its ma ylook correct, but take a moment toreallylookat thedatahere.If 
over sever al monthsyou wrote sever al billsto the company in t he name f iel d, each t ime 
a new record was added for a bil 1 , t he company's address, city, and state in for mat ion 
wouldbeduplicated.Now multiplythat duplication over sever al hundred or thou sand 
records and t hen mul t ipl y that figure by 10, 20, or 30 t abl es. You can begin to see the 
import ance of a proper 1 y normal ized da t abase. 

Before you actually fill these tableswith data, you will need to know how to create a 
table. 

The CREATE TABLE Statement 

The process of creat ing a t abl e is far more st andardized than the create database 
st at ement . Here's the basic synt ax for the create table st at ement : 

SYNTAX: 

CREATE TABLE table_name 
( f ieldl datatype [ NOT NULL ] , 

f ield2 datatype [ NOT NULL ] , 

field3 datatype [ NOT NULL ]...) 

A simpl e exampl e of a create table st at ement fol 1 ows. 
INPUT/OUTPUT: 

SQL> CREATE TABLE BILLS ( 

2 NAME CHAR (30) , 

3 AMOUNT NUMBER, 

4 ACCOUNT_ID NUMBER) ; 

Table created. 
ANALYSIS: 

This statement creates a table named bills. Wit h in the bills table are three fields: 
name, amount, and account_id. The name field has a data type of character and can store 
stringsupto 30characterslong.The amount and account_id fieldscan contain number 
val ues onl y . 

The fol 1 owing sect ion examines component s of t he create table command. 



The Table Name 



When creating a table using Personal Or acl e7, several constraintsapply when naming 
the t abl e. Fir st , t he t abl e name can be no more than 30characterslong.Because Oracle 
is case insensitive, you can use either uppercase or lowercase for the individual 
characters. However, the first character of the name must be a letter between Aand z. 
The remaining characters can be letters or the symbol s_, #, $, and @. Of course, the 
t abl e name must be unique within it s schema. The name al so cannot be one of the Or acl e 
or SQL reserved words (such as select). 



NOTE: You can have duplicate table names as long as the owner or schema 
is differ en t . Tabl e names in the same schema must be unique. 



The Field Name 

The same constraint s that apply to the table name al so apply to the field name. 
However, a field name can be duplicated within the data base. The rest rict ion is that the 
fiel d n a me mu st be unique wit h in it s t abl e. For in st ance, a ssume that you have two 
t abl es in your da t abase: tableiu n d table2. Both of these tables could have fields 
called ID. You cannot, however, have two fieldswithin tablei cal 1 ed id, even if t hey 
are of different data types. 

The Field's Data Type 

If you have ever programmed in any language, you are familiar with the concept of data 
t ypes, or the t ype of data that is t o be st or ed in a specific fiel d. For in st ance, a 
character datatypeconstitutesafieldthat storesonlycharacter stringdata.Table 
9.2showsthedata types supported by Personal Or acl e7. 



Table 9.2. Data types supported by Personal Oracle7. 



Data Type [Comments 


CHAR 


Al phanumer ic data with a length between 1 and 255 characters. Spaces are 
padded to the right of the value to supplement the total allocated length 
of t he col umn . 


DATE 


Included as part of the date are century, year, month, day, hour, minute, 
and second. 


LONG 


Var iabl e-1 engt h al phanumer ic stringsupto 2gigabytes.(See the following 
note.) 


LONG RAW 


Binary data upto 2gigabytes. (See the following note.) 


NUMBER 


Numeric 0, posit ive or negat ive fixed or fl oat in g -point data. 


RAW 


Binary data upto 255 bytes. 



ROWID 


ncAdUct una i s l r in g r e pr e s e n i in g i n e uniijuc duurcw ui d row in d i d ui e . 
(See the following note.) 


VARCHAR2 


1 A 1 x)h a n u met* ic data that is v a r ia bl e length' this field mu st hehetween 1 

ill l-'Al U 11 Li 111V J. 1 w V_l 11 I U L 11 CI I 1 lj veil 1U L/l L 1 V 11 C I 11 j I 11 1J 1 Ivl Vi 111U kj L L^V" l^/wV VVV'V/ 11 .1 

and 2,000 characters long. 



NOTE: The long dat a t ype isoftencalleda memo data typein other database 
management syst ems. It is prima r il y used to store large amountsof text for 
r et r ieval at some 1 at er t ime. 

The long RAwdat a t ype is oft en cal 1 ed a binary 1 arge object (blob) in other 
dat abase management systems. It is t ypical 1 y u sed to st ore graphics, sound, 
or video dat a . Al t hough r el at ion a 1 dat abase man agement syst ems were not 
or iginal 1 y designed to serve t his t ype of dat a, many mul t imedia syst ems 
today st or e t heir data in long raw, or blob, f iel ds. 

The rowid fiel d t ype is u sed to give each record within your table a unique, 
nonduplicating value. Many other data base syst ems support t his concept 
with a counter fiel d (Microsoft Access) or an identity fiel d (SQL Server ). 



NOTE: Check your impl ement at ion for support ed data types as they may 
vary. 



The NULL Value 

SQLalso enablesyou to identify what can be stored within a column.A null value is 
almost an oxymoron, because having a field with a value of null meansthat thefield 
actually has no value stored in it. 

When building a table,most data base syst ems enable you to denote a column with the 
not null key wor ds. not null meansthecolumn cannot contain any null valuesfor any 
records in the table.Conversely, not null meansthat every record must have an actual 
value in thiscolumn.Thefollowing exampl eillustratestheuseof the not null 
keywords. 

INPUT: 

SQL> CREATE TABLE BILLS ( 

2 NAME CHAR (30) NOT NULL, 

3 AMOUNT NUMBER, 

4 ACCOUNT_ID NOT NULL) ; 



ANALYSIS: 



In this table you want to save the name of the company you owe the money to, along 
wit h t he bill 's amount . If the name fiel d and/or the account_id were not stored,the 
recordwouldbemeaningless.You wouldendupwith arecordwith a bil 1 , but you 
would have no idea whomyou should pay. 

The fir st st at emen t in t he next exampl e in ser t s a val id record con t a in in g data for a bil 1 
to be sent to Joe's Computer Service for $25. 

INPUT/OUTPUT: 

SQL> INSERT INTO BILLS VALUES (" Joe ' s Computer Service", 25, 1); 

1 row inserted. 

INPUT/OUTPUT: 

SQL> INSERT INTO BILLS VALUES ("" , 25000, 1) ; 

1 row inserted. 

ANALYSIS: 

Not ice that the second record in the preceding exampl e does not contain a name value. 
(You might think that a missing payee is to your advantage because the bil 1 amount is 
$25,000, but we won't consider that.) If the table had been createdwith a not null 
value for the name f iel d, t he second in ser t would have r aised an error . 

Agoodruleof thumb is that the primary key fie Id and all foreign key fie Ids should 
never contain NULLvalues. 

Unique Fields 

One of your design goals should be to have one unique column within each table. This 
col umn or fiel d is a primary key fiel d. Some da t abase management syst ems allow you to 
set a fiel d as unique. Other da t abase management syst ems, such as Oracl e and SQL 
Server, allow you to create a unique index on a field. (See Day 10.) This feature keeps 
you from in ser t in g duplicate key field values into the database. 

You sh ouldnot ice sever al thingswhen choosingakeyfield.Aswementioned,Oracle 
provides a rowid fieldthat isincrementedfor each row that is added, which makesthis 
field by default always a unique key. rowid fiel ds make excel 1 en t key fiel ds for several 
reasons.First,it is much faster tojoin on an integer value than on an 80-char act er 
st ring. Such join s resul t in smaller database sizes over time if you store an integer 



value in every primary and foreign key as opposed to a long char val ue. Anot her 
advantageisthat you can use rowid fiel ds t o see how a t abl e is organized. Al so, using 
char val uesleavesyou open to a number of data entry pr obi ems. For instance,what 
would happen if one per son ent er ed 111 First street, anot her ent ered 111 1st street, 
and yet another ent ered 111 First St .? Wit h t oday's gr aphical u ser envir onment s, t he 
correct stringcouldbeenteredinto a list box. When a user makesa selection fromthe 
list box, the code would convert this string to a unique ID and save thisID to the 
dat abase. 

Now you can create the tablesyou used earlier today.You will use these tablesfor the 
rest of today,soyou will want tofill themwith some data. Use the insert command 
covered yesterday to load the tableswith the data in Tabl es 9.3, 9.4, and 9.5. 

INPUT/OUTPUT: 

SQL> create database PAYMENTS; 

Statement processed. 

SQL> create table BILLS ( 

2 NAME CHAR (30) NOT NULL, 

3 AMOUNT NUMBER, 

4 ACCOUNT_ID NUMBER NOT NULL) ; 

Table created. 

SQL> create table BANK_ACCOUNTS ( 

2 ACCOUNT_ID NUMBER NOT NULL, 

3 TYPE CHAR (30) , 

4 BALANCE NUMBER, 

5 BANK CHAR (30) ) ; 

Table created. 

SQL> create table COMPANY ( 

2 NAME CHAR (30) NOT NULL, 

3 ADDRESS CHAR(50), 

4 CITY CHAR(30) , 

5 STATE CHAR (2) ) ; 

Table created. 

Table 9.3. Sample data for the BILLS table. 



Name 


Amount 


Account _ID 


Phone Company 


125 


1 


Power Company 


75 


1 


Record CI ub 


25 


2 



Soft ware Company 


250 


1 


Cabl e TV Company 


35 


3 



Table 9.4. Sample data for the BANK_ACCOUNTS table. 



Account _ID 


Type 


Bal ance 


Band 


|F 


Checking 


500 


First Federal 


2 


Money Market 


1200 


Fir st Invest or 's 


3 


Checking 


90 


Credit Union 



Table 9.5. Sample data for the COMPANY table. 



Name 


Address 


City 


State 


Phone Company 


111 1st Street 


At 1 ant a 


GA 


Power Company 


222 2nd Street 


Jacksonvil 1 e 


FL 


Record CI ub 


333 3rd Avenue 


Los Angel es 


CA 


Soft war e Company 


444 4t h Drive 


San Francisco 


CA 


Cabl e TV Company 


555 5th Drive 


Au st in 


TX 



Table Storage and Sizing 

Most major RDBMSs have default settings for table sizes and table locations. If you do 
not specify table size and location, then the table will take the defaults. The defaults 
may be very undesirable,especially for large tables.The default sizes and locations 
will vary among the impl emen t at ion s. Here is an exampl e of a create table st at emen t 
with a storage clause (fr om Or acl e). 

INPUT: 

SQL> CREATE TABLE TABLENAME 

2 (COLUMN1 CHAR NOT NULL, 

3 COLUMN2 NUMBER, 

4 COLUMN3 DATE) 

5 TABLESPACE TABLESPACE NAME 

6 STORAGE 

7 INITIAL SIZE, 

8 NEXT SIZE, 

9 MINEXTENTS value, 

10 MAXEXTENTS value, 

11 P CT INCREASE value); 



OUTPUT: 



Table created. 



ANALYSIS: 

In Oracle you can specify a table space in which you want the table to reside. A decision 
isusually made according to the space available,often by the data base admin ist rat or 
(DBA), initial size is t he size for t he in it ial ext ent of t he t abl e (t he in it ial al 1 ocat ed 
space), next size is the value for any additional extentsthe table may take through 
gr owt h . minextents and maxextents iden t if y the minimum and maximum ext ents allowed 
forthetable,and pctincrease iden t if iesthepercentage the next extent will be 
increased each t ime the table grows, or takesanother extent. 

Creating a Table from an Existing Table 

The most common way to create a table iswith the create table command. However , 
some database management syst ems provide an alternative method of creating tables, 
using the format and data of an exist in g table.Thismethod isuseful when you want to 
select the data out of a table for t empor ar y modificat ion . It can al so be u seful when 
you have to create a table simil ar to the exist in g t abl e and fil 1 it wit h simil ar dat a. 
(You won't havetoreenter all thisinformation.)Thesyntaxfor Oracle follows. 

SYNTAX: 

CREATE TABLE NEW_TABLE (FIELD1, FIELD2 , FIELD3) 
AS (SELECT FIELD1, FIELD2 , FIELD3 
FROM OLD_TABLE <WHERE . . . > 

This syntax allows you to create a new table with the same data types as those of the 
fieldsthat are selectedfromtheoldtable.lt also allowsyou torenamethefieldsin 
the new table by giving themnew names. 

INPUT/OUTPUT: 

SQL> CREATE TABLE NEW_BILLS (NAME, AMOUNT, ACCOUNT_ID) 
2 AS (SELECT * FROM BILLS WHERE AMOUNT < 50) ; 

Table created. 
ANALYSIS: 

The preceding statement creates a new table (new_bills) with all therecordsfromthe 
bills tablethathavean amount 1 ess than 50. 

Some dat abase syst ems al so allow you to u se the fol 1 owing synt ax: 



SYNTAX: 



INSERT NEW_TABLE 

SELECT <fieldl, field2... | *> from OLD_TABLE 
<WHERE . . . > 

The preceding syntax would create a new table with the exact field structure and data 
found in the old table. Using SQL Server 's Tr an sact -SQL 1 anguage in the following 
exampl e illustratesthistechnique. 

INPUT: 

INSERT NEW_BILLS 

1> select * from BILLS where AMOUNT < 50 

2> go 

(The GO st at ement in SQL Server processes t he SQL st at ement s in the command buffer . It 
is equivalent to the semicolon (; ) u sed in Or acl e7.) 

The ALTER TABLE Statement 

Many t imes your database design doesnot account for everythingit should.Also, 
requir ement s for a ppl ic at ion s and dat abases are always subject to change. The alter 
table statement enabl es t he dat abase administrator or designer to change the 
structure of a table after it hasbeen created. 

The alter table command enabl es you t o do t wo t hings: 

• Add a column to an existing table 

• Modify a column that already exists 

The syntax for the alter table statement isasfollows: 
SYNTAX: 

ALTER TABLE table_name 

<ADD column_name data_type; | 
MODIFY column_name data_type;> 

The f ol 1 owing command changes the name f iel d of the bills table to hold 40characters: 

INPUT/OUTPUT: 

SQL> ALTER TABLE BILLS 



2 MODIFY NAME CHAR (40); 



Table altered. 



NOTE: You can increase or decrease the length of columns;however,you 
can not decrease a column'slength if the current size of one of itsvaluesis 
greater than the value you want to assign to the column length. 



Here's a statement to add a new column to the new_bills t abl e: 
INPUT/OUTPUT: 

SQL> ALTER TABLE NEW_BILLS 
2 ADD COMMENTS CHAR (80) ; 

Table altered. 
ANALYSIS: 

Thisstatement would add a new column named comments capabl e of hoi ding 80 
characters.The field would be added to the right of all t he exist ing fiel ds. 

Several r est r ict ion s appl y to using the alter table statement.You cannot use it to add 
or delete fieldsfroma data base. It can change a column from not null t o null, but not 
necessarily the other way around. A column specific at ion can be changed from null t o 
not null only if the column doesnot contain any null values.To change a column from 
not null t o null, u se the fol 1 owing synt ax: 

SYNTAX: 

ALTER TABLE table_name MODIFY (column_name data_type NULL) ; 

To change a col umn from null t o not null, you might have to take several st eps: 

1. Det ermine whether the column has any null val ues. 

2. Deal with any null val uesthat you find. (Deletethose records, upd ate the 
column's value, and so on.) 

3. Issue t he alter table command. 



NOTE: Some da t abase management syst ems allow the use of the modify 
clause;othersdonot.Still othershave added other clausestothe alter 



table statement.In Oracle,you can even alter thetable'sstorage 
parameters. Check the documentation of the systemyou are using to 
det ermine the impl ement at ion of t he alter table st at ement . 



The DROP TABLE Statement 

SQL provides a command t o compl et el y remove a t abl e from a dat abase. The drop table 
command deletes a table along with all its associated views and indexes. (See Day 10 for 
det ail s.) Af t er t his command ha s been issued, t her e is no t ur ning back. The most common 
u se of the drop table statement is when you have created a table for t empor ar y u se. 
When you have compl et ed all oper at ions on the table that you planned to do, issue the 
drop table statement with thefollowing syntax: 

SYNTAX: 

DROP TABLE table_name; 

Here's how to dr op t he new_bills t abl e: 
INPUT/OUTPUT: 

SQL> DROP TABLE NEW_BILLS; 

Table dropped. 

ANALYSIS: 

Not ice t he absence of syst em prompt s. This command did not ask Are you sure? (y/n) . 
Aft er the drop table command is issued, the t abl e is per man en 1 1 y del et ed. 



WARNING: If you issue 

SQL> DROP TABLE NEW_BILLS; 

you could be dropping the incorrect table. When dropping t abl es, you 
should alwaysuse the owner or schema name.The recommended synt ax is 

SQL> DROP TABLE OWNER . NEW_B ILLS ; 

We are stressing this syntax because we once had to repair a production 
database fromwhich the wrong table had been dropped. Thetablewasnot 
pr oper 1 y ident ified wit h the schema name. Rest or in g the dat abase was an 
eight -hour job, and we had t o work unt il well past midnight. 



The DROP DATABASE Statement 



Some dat abase management syst ems al so provide the drop database st at ement , which is 
ident ical in u sage t o t he drop table st at ement . The synt ax f or t his st at ement is as 
fol 1 ows: 

DROP DATABASE dat abas e_name 

Don't dropthe bills data base now because you will use it for the rest of today, aswell 
as on Day 10. 



NOTE: Thevariousrelational data base impl ementationsrequire you to 
t ake diff-er ent st eps to dropa database.After the database is dropped, you 
will need to clean upthe oper at ing syst em fil es that compose the dat abase. 



Exercise 9.2 

Cr eat e a dat abase wit h one t abl e in it . Issue the drop table command and the issue the 
drop database command. Doesyour database systemallow you to do this? Single-file- 
based syst ems, such as Microsoft Access, do not support t his command. The dat abase is 
cont ained in a singl e fil e. To creat e a dat abase, you must use the menu opt ion s provided 
in the product it sel f . To del et e a dat abase, simpl y delete the file fromthe hard drive. 

Summary 

Day9coversthe major featuresof SQL's Data Manipul at ion Language (DML). In 
particul ar, you 1 ear ned five new st at ement s: create database, create table, alter 
table, drop table, a n d drop database. Today's 1 esson al so discusses t he import ance of 
creating a good database design. 

Adata dictionary is one of the most important pieces of documentation you can create 
when designing a dat abase. This die t ionar y should in elude a compl et e descr ipt ion of all 
object s in the data base: tables, fields, views, indexes, stored procedures, triggers, and so 
for t h . A compl ete data diet io nary also contains a brief comment expl a in ing the purpose 
behind each it em in the database. You should update the data dictionary whenever you 
make changesto the database. 

Before using any of the data manipul at ion st at ement s, it is al so import ant to create a 
good database design. Break down the required information into logical groups and try 



to ident ify a primary key fie Id that other groups (or tables)can use to reference this 
1 ogical group. Use foreign key f iel ds t o point to the primary or f or eign key f iel ds in 
ot her t abl es. 

You learned that the create database statement is not a standardelement within 
da t abase syst ems. This v aria t ion is prima ril y due to the many different waysvendors 
st or e t heir da t abases on disk. Each impl ementationenables a different set offeatures 
and opt ions, which re su Its in a compl etely different create database st at emen t . Simpl y 
issuing create database database_name cr ea t e s a default database with a default size 
on most syst ems. The drop database st at ement per man en 1 1 yremovesthat database. 

The create table statement creates a new table.With this command, you can create the 
fields you need and identify their data types. Some database management systems a 1 so 
allow you to specify other attributesfor the field,such aswhether it can allow null 
valuesor whether that field should be unique throughout thetable.The alter table 
statement can alter the structure of an exist in g table.The drop table st at ement can 
delete a table froma database. 

Q&A 

Q Why does the create database st at ement var y so much f r om one syst em t o 
anot her ? 

A create database variesbecause the actual process of creating a database varies 
fromone data base systemto another. Smal 1 PC-based da t abases usual 1 y r el y on 
files that are created within some type of application program. To distribute the 
data base on a large server, related data base filesare simpl y dist r ibut ed over 
several disk drives. When your code accesses t hese da t abases, t her e is no da t abase 
processrunning on the comput er Just your appl icat ion accessing the fil es 
direct 1 y. More power ful da t abase syst ems mu st t ake int o account disk space 
management aswell as support featuressuch assecurity,transaction control, 
and stored procedures embedded within the database it se If. When your 
appl icat ion program accesses a da t abase, a da t abase server manages your request s 
(along with many others' request s) and returns data to you through a so met imes 
compl ex layer of middl eware. These t opics are discussed more in Week 3. For now, 
learn all you can about how your particular database management system 
creates and manages dat abases. 

QCanlcreateatable t empor ar ily and thenautomatically drop it whenlam 
done wit h it ? 

A Yes. Many dat abase management syst ems support the concept of a t empor ary 
t abl e. This t ype oftableiscreatedfort empor ary usage and is automatically 
deleted when your user'sprocessendsor when you issue the drop table command. 



The u se of t empor ar y t abl es is discu ssed on Day 14, "Dynamic Uses of SQL." 
Q Can I r emove col umns wit h t he alter table st at ement ? 

A No. The alter table command can be u sed only to add or modify col umns wit hin 
a table.To remove columns,create a new table with the desired format and then 
select therecordsfromthe old table in to the new table. 

Workshop 

The Workshopprovidesquiz questionsto help sol idify your under standing of the 
material cover ed,aswell as exercises t o provide you w it h experience in using what you 
have learned. Try to answer the quiz and exercise quest ions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. True or Fal se: The alter database st at ement is oft en u sed t o modify an exist ing 
t abl e's struct ure. 

2. True or Fal se: The drop table command isfunctionallyequivalent to the 

DELETE FROM <table_name> C 0 mma n d . 

3. True or False: To add a new table to a data base, use the create table command. 

4. What is wrong with the following statement? 
INPUT: 

CREATE TABLE new_table ( 
ID NUMBER, 
FIELD1 char (40) , 
FIELD2 char (80) , 
ID char (40) ; 

5. What is wrong with the following statement? 
INPUT: 

ALTER DATABASE BILLS ( 
COMPANY char (80) ) ; 



6. When a table is created, who is the owner? 



7. If data in a character column hasvaryinglengths,what is the best choicefor 
the dat a t ype? 

8. Can you have duplicate table names? 

Exercises 

1. Add two tables to the bills dat abase n amed bank and account_type u sing any 
format you 1 ike. The bank t abl e shoul d con t a in in for mat ion about the bank fiel d 
used in the bank_accounts t abl e in the exampl es. The account_type t abl e shoul d 
contain information about t h e account_type f ie 1 d in t he bank_accounts t abl e 

also.Trytoreducethedata as much as possibl e. 

2. With the five tables that you have cr eat ed-BiLLS, bank_accounts, company, 
bank, and ACCOUNT_TYPE--ch ange the table structure so that instead of using char 
fiel ds as keys, you use int eger id fiel ds as keys. 

3. Using your knowledge of SQL joins (see Day 6, "Joining Tabl es"), wr it e several 
queries t o join t he t abl es in the bills dat abase. 
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- Day 10 - 

Creating Views and Indexes 

Objectives 

Today we begin to cover topics that may be new even to programmers or database users 
who have already had some exposure to SQL. Days 1 through 8 covered nearly all the 
introductorymaterial youneedtoget startedusingSQLandrelational databases.Day 
9, "Cr eat ing and Manipul at ing Tabl es," was devot ed to a discu ssion of da t abase design, 
table creation,and other data manipulation commands. The common feature of the 
object s discussed so f ar --da t abases, t abl es, records, and fiel ds--is that they are all 
physical objectslocated on a hard disk. Today the focus shiftsto two featuresof SQL 
that enable you to view or present data in a different format than it appear s on t he 
disk.Thesetwofeaturesaretheview andtheindex.Bytheendof today, you will know 
the following: 

• How to distinguish between indexes and views 

• How t o create views 

• How t o cr eat e indexes 

• How to modify data using views 

• What indexes do 

A view isoften refer red to as a virtual table. View s are created by using the create 
view statement.After the view has been created,you can use the following SQL 



commands to refer to that view: 



• SELECT 

• INSERT 

• INPUT 

• UPDATE 

• DELETE 

An index is another way of presenting data differently than it appears on the disk. 
Special t ypes of indexes reorder t he record's physical 1 oca t ion wit h in a t a bl e. Indexes 
can be created on a column within a table or on a combinat ion of columnswithin a 
table.When an index isused,the data ispresented to the user in a sorted order, which 
you can control with the create index statement.You can usu ally gain substantial 
performance improvement s by indexing on the correct fields,particularly fields that 
arebeingjoinedbetween tables. 



NOTE: Views and indexes are two totally different objects, but they have 
one t hing in common : They are bot h associat ed wit h a t abl e in the da t abase. 
Al t hough each object 's associat ion wit h a t abl e is unique, t hey bot h 
enhance a table, thus unveiling powerful features such as presorted data 
and predefined queries. 



NOTE: We used Personal Oracle7 to generate today's examples. Please see 
t he document at ion for your specific SQL impl ementation for any minor 
differ ences in syntax. 



Using Views 

You can use views, or virtual t abl es, t o encapsul ate compl ex queries. Aft er a view on a 
set of data has been created,you can treat that view asanother table. However, special 
restrictionsareplacedon modify in g t he dat a within views. When data in a table 
changes, what you see when you query the view also changes. Views do not take up 
physical space in the dat abase as t abl es do. 

The synt ax for the create view st at ement is 



SYNTAX: 



CREATE VIEW <view_name> [ (columnl, column2 . . . ) ] AS 
SELECT <table_name column_names> 
FROM <table_name> 

As u sual , t his synt ax may not be clear at first glance,but today 's ma terial contains 
many exampl esthat illustrate the usesand advantagesof views. This command tells 
SQLto create a view (with the name of your choice)that comprises columns (with the 
namesof your choice if you 1 ike). An SQL select st at emen t det ermines t he f iel ds in t hese 
col umn s and t heir data t y pes. Yes, t his is t he same select statement that you have used 
r epeat edl y for t he 1 ast nine days. 

Before you can do anything useful with views, you need to populate the bills da t abase 
with a 1 it tie more data. Don't worry if you got excited and took advantage of your 
newfound knowl edge of t he drop database command. You can simpl y r e-cr eat e it . (See 
Tabl es 10.1, 10.2, and 10.3 for sampl e data.) 

INPUTOUTPUT: 

SQL> create database BILLS; 

Statement processed. 

INPUTOUTPUT: 

SQL> create table BILLS ( 

2 NAME CHAR (30) NOT NULL, 

3 AMOUNT NUMBER, 

4 ACCOUNT_ID NUMBER NOT NULL) ; 

Table created. 

INPUTOUTPUT: 

SQL> create table BANK_ACCOUNTS ( 

2 ACCOUNT_ID NUMBER NOT NULL, 

3 TYPE CHAR (30) , 

4 BALANCE NUMBER, 

5 BANK CHAR (30) ) ; 

Table created. 
INPUTOUTPUT: 

SQL> create table COMPANY ( 

2 NAME CHAR (30) NOT NULL, 

3 ADDRESS CHAR(50), 

4 CITY CHAR(30) , 



5 STATE CHAR (2) ) ; 

Table created. 

Table 10.1. Sample data for the BILLS table. 



Name 


Amo unt 


Account _ID 


Phone Company 


125 


1 


Power Company 


75 


1 


Record CI ub 


25 


2 


Software Company 


250 


1 


Cabl e TV Company 


35 


3 


Joe's Car Pal ace 


350 


5 


S.C. Student Loan 


200 


6 


Florida Water Company 


20 


1 


U-O-Us Insurance Company 


125 


5 


Debtor's Credit Card 


35 


4 



Table 10.2. Sample data for the BANK_ACCOUNTS table. 



Account _ID 


Type 


Bal ance 


Bank 


1 


Checking 


500 


First Federal 


2 


Money Market 


1200 


First Investor's 


3 


Checking 


90 


Credit Union 




Savings 


400 


First Federal 


5 


Checking 


2500 


Second Mutual 


6 


Bu siness 


4500 


Fidel it y 



Table 10.3. Sample data for the COMPANY table. 



Name 


Address 


City 


State 


Phone Company 


111 1st Street 


At 1 ant a 


GA 


Power Company 


222 2nd Street 


Jackson vil 1 e 


FL 


Record CI ub 


333 3rd Avenue 


Los Angel es 


CA 


Soft war e Company 


444 4th Drive 


San Francisco 


CA 


Cabl e TV Company 


555 5th Drive 


Aust in 


TX 



Joe's Car Pal ace 


1000 Govt. Blvd 


Miami 


FL 


S.C. Student Loan 


25 College Blvd 


Col umbia 


SC 


Florida Water Company 


1883 Hwy 87 


Navarre 


FL 


U-O-Us Insurance 


295 Beltline Hwy 


Macon 


GA 


Company 




Debtor's Credit Card 


|l 15 2nd Avenue 


Newark 


NJ 



Now that you have successfully used the create database, create table, and insert 

commands to input all this information, you are ready for an in-depth discussion of the 
view . 

A Simple View 

Let 's begin with the simpl est of all views. Suppose, for some unknown reason, you want 
to make a view on the bills tablethat looksidentical tothetablebut has a different 
n a me. (We cal 1 it debts.) Here's the st at emen t : 

INPUT: 

SQL> CREATE VIEW DEBTS AS 
SELECT * FROM BILLS; 

To conf ir m t hat t his oper at ion did what it should,you can treat the view just 1 ike a 
table: 

INPUT/OUTPUT: 



SQL> SELECT * FROM DEBTS; 






NAME 


AMOUNT 


ACCOUNT 


Phone Company 


125 


1 


Power Company 


75 


1 


Record Club 


25 


2 


Software Company 


250 


1 


Cable TV Company 


35 


3 


Joe's Car Palace 


350 


5 


S.C. Student Loan 


200 


6 


Florida Water Company 


20 


1 


U-O-Us Insurance Company 


125 


5 


Debtor's Credit Card 


35 


4 


10 rows selected. 







You can even createnew viewsfromexistingviews.Becareful when creatingviewsof 
views. Al t hough t his pr act ice is accept abl e, it compl icat es ma in t en a nee. Suppose you 
havea view threelevelsdown froma table,such asa view of a view of a view of a table. 



What do you think will happen if the f ir st view on the t abl e is dr opped? The ot her two 
views will still exist , but they will be u sel ess becau se t hey get part of their 
inf or mat ion fr om t he f ir st view . Remember ,after the view has been created, it functions 
as a vir t ual t abl e. 

INPUT: 

SQL> CREATE VIEW CREDITCARD_DEBTS AS 

2 SELECT * FROM DEBTS 

3 WHERE ACCOUNT_ID = 4; 

SQL> SELECT * FROM CREDITCARD_DEBTS ; 

OUTPUT: 

NAME AMOUNT ACCOUNT_ID 

Debtor's Credit Card 35 4 

1 row selected. 

The create view also enablesyou to select individual columnsfroma table and pi ace 
them in a view.Thefollowing exampl e sel ect s the name and state fieldsfromthe 
company t abl e. 



INPUT: 



SQL> CREATE VIEW COMPANY_INFO (NAME, STATE) AS 

2 SELECT * FROM COMPANY; 
SQL> SELECT * FROM COMPANY_INFO ; 



OUTPUT: 



NAME 



STATE 



Phone Company 

Power Company 

Record Club 

Software Company 

Cable TV Company 

Joe's Car Palace 

S.C. Student Loan 

Florida Water Company 

U-O-Us Insurance Company 

Debtor's Credit Card 



NJ 



FL 



FL 



GA 



FL 



TX 



GA 



CA 



CA 



SC 



10 rows selected. 



NOTE:Usersmay create viewsto query specific data. Say you have a table 
with 50columnsand hundredsof thousandsof rows, but you need to see 
data in only 2 columns.You can create a view on these two columns,and 



then by querying fromthe view, you should see a remarkable differ ence in 
the amount of t ime it takesfor your queryresultstobereturned. 



Renaming Columns 

Views simplify the representation of data. In addition to naming the view, the SQL 
syntax for the create view statement enablesyou torename selectedcolumns. Consider 
the preceding example a little more closely. What if you wanted to combine the 
address, city, and state fiel ds fr om t he company t abl e t o print t hem on an envel ope? The 
f ol 1 owing exampl e il 1 u st r at es t his. This exampl e uses t he SQL + oper at or t o combine the 
address fields into one long address by combining spaces and commas with the character 
data. 

INPUT: 

SQL> CREATE VIEW ENVELOPE (COMPANY, MAILING_ADDRESS) AS 

2 SELECT NAME, ADDRESS + " " + CITY + ", " + STATE 

3 FROM COMPANY; 

SQL> SELECT * FROM ENVELOPE; 

OUTPUT: 

COMPANY 
Phone Company 
Power Company 
Record Club 
Software Company 
Cable TV Company 
Joe's Car Palace 
S.C. Student Loan 
Florida Water Company 
U-O-Us Insurance Company 
Debtor's Credit Card 

10 rows selected. 
ANALYSIS: 

The SQL syntax requiresyou to supply a virtual field name whenever the view's virtual 
fieldiscreatedusingacalculationorSQLfunction.Thispro-ceduremakessense 
because you wouldn't want a view's column name to be count (*) or avg (payment) . 



MAILING_ADDRESS 

111 1st Street Atlanta, GA 

222 2nd Street Jacksonville, FL 

333 3rd Avenue Los Angeles, CA 

444 4th Drive San Francisco, CA 

555 5th Drive Austin, TX 

1000 Govt. Blvd Miami, FL 

25 College Blvd. Columbia, SC 

1883 Hwy. 87 Navarre, FL 

295 Beltline Hwy. Macon, GA 

115 2nd Avenue Newark, NJ 



NOTE: Check your impl ementation for the use of the + oper at or . 



SQL View Processing 



Views can represent data within tablesin a more convenient fashion than what 
actually exist s in the database'stable structure. Views can also be extremely 
convenient when performing several compl ex queries in a series (such as wit h in a st ored 
procedure or application program). To solidify your understanding of the view and the 
select st at ement , t he next sect ion examines the way in which SQL processes a query 
against a view. Suppose you have a query that occurs often, for example, you routinely 
join the bills t abl e wit h the bank_accounts t abl e t o r et r ieve infor mat ion on your 
payment s. 

INPUT: 

SQL> SELECT BILLS. NAME, BILLS .AMOUNT, BANK_ACCOUNTS . BALANCE , 

2 BANK_ACCOUNTS . BANK FROM BILLS, BANK_ACCOUNTS 

3 WHERE BILLS. ACCOUNT_ID = BANK_ACCOUNTS . ACCOUNT_ID ; 

OUTPUT: 

BILLS. NAME BILLS. AMOUNT 

BANK_ACCOUNTS . BANK 
Phone Company 125 
Federal 

Power Company 75 
Federal 

Record Club 25 
Investor ' s 

Software Company 250 
Federal 

Cable TV Company 35 
Union 

Joe's Car Palace 350 
Mutual 

S.C. Student Loan 200 
Fidelity 

Florida Water Company 20 
Federal 

U-O-Us Insurance Company 125 
Second Mutual 

9 rows selected. 

You could convert this process in to a view using the following statement: 
INPUT/OUTPUT: 

SQL> CREATE VIEW BILLS_DUE (NAME, AMOUNT, ACCT_BALANCE , BANK) AS 

2 SELECT BILLS. NAME, BILLS .AMOUNT, BANK_ACCOUNTS . BALANCE , 

3 BANK_ACCOUNTS . BANK FROM BILLS, BANK_ACCOUNTS 



BANK_ACCOUNT S . BALANCE 

500 First 

500 First 

1200 First 

500 First 

90 Credit 

2500 Second 
4500 

500 First 
2500 



4 WHERE BILLS. ACCOUNT_ID = BANK_ACCOUNTS . ACCOUNT_ID ; 

View created. 

If you queried the bills_due view u sing some condit ion , t he st at ement would 1 ook 1 ike 
this: 

INPUT/OUTPUT: 

SQL> SELECT * FROM BILLS_DUE 
2 WHERE ACCT_BALANCE > 500; 

NAME AMOUNT 

Record Club 25 
Investor ' s 

Joe's Car Palace 350 

S.C. Student Loan 200 

U-O-Us Insurance Company 125 

4 rows selected. 
ANALYSIS: 

SQL uses sever a 1 st eps to process the preceding statement. Because bills_due is a view , 
not an actual t abl e, SQL fir st looksfor atablenamed bills_due and findsnothing.The 
SQL processor wil 1 probabl y (depending on what database systemyou are using)find out 
froma systemtablethat bills_due is a view . It wil 1 then u se t he view's pi an to 
construct t he fol 1 owing query : 

SQL> SELECT BILLS. NAME, BILLS .AMOUNT, BANK_ACCOUNTS . BALANCE , 

2 BANK_ACCOUNTS . BANK FROM BILLS, BANK_ACCOUNTS 

3 WHERE BILLS. ACCOUNT_ID = BANK_ACCOUNTS . ACCOUNT_ID 

4 AND BANK_ACCOUNTS . BALANCE > 500; 

Example 10.1 

Con st r uct a view t hat shows al 1 st at es t o which t he bil 1 s ar e being sent . Al so displ ay 
the total amount of money and the total number of bil 1 s being sent t o each st at e. 

First of all, you know that the create view part ofthestatement will lookl ike t his: 

CREATE VIEW EXAMPLE (STATE, TOTAL_BILLS, TOTAL_AMOUNT ) AS... 

Now you mu st det ermine what the select querywill lookl ike. You know that you want 
to sel ect the state f iel d fir st using the select distinct synt ax based on the 
requirement to show the st at es t o which bil 1 s are being sent . For exampl e: 



ACCT_BALANCE BANK 

1200 First 

2500 Second Mutual 

4500 Fidelity 

2500 Second Mutual 



INPUT: 



SQL> SELECT DISTINCT STATE FROM COMPANY; 



OUTPUT: 

STATE 

GA 

FL 

CA 

TX 

SC 

NJ 

6 rows selected. 

In addit ion to sel ect ing the state field,you need to total the number of payment s sent 
to that state. Therefore,you needtojoin the bills table and the company t abl e. 

INPUT/OUTPUT: 

SQL> SELECT DISTINCT COMPANY . STATE, COUNT (BILLS . *) FROM BILLS, COMPANY 



2 GROUP BY COMPANY . STATE 

3 HAVING BILLS. NAME = COMPANY . NAME ; 

STATE COUNT (BILLS . *) 

GA 2 

FL 3 

CA 2 

TX 1 

SC 1 

NJ 1 



6 rows selected. 

Now that you have successfully returned two-thirdsof the desired re su It, you can add 
the final required return value. Use the sum fun ct ion to total the amount of money 
sent t o each st at e. 

INPUT/OUTPUT: 

SQL> SELECT DISTINCT COMPANY . STATE, COUNT (BILLS . NAME) , 
SUM (BILLS . AMOUNT) 



2 FROM BILLS, COMPANY 

3 GROUP BY COMPANY . STATE 

4 HAVING BILLS. NAME = COMPANY . NAME ; 

STATE COUNT (BILLS . *) SUM (BILLS . AMOUNT) 

GA 2 2 5 0 

FL 3 445 

CA 2 275 

TX 1 35 



SC 1 200 

NJ 1 35 

6 rows selected. 

Asthefinal st ep, you can combine t his select st at ement wit h the create view st at emen t 
you created at the beginning of this project: 

INPUT/OUTPUT: 

SQL> CREATE VIEW EXAMPLE (STATE, TOTAL_BILLS , TOTAL_AMOUNT ) AS 

2 SELECT DISTINCT COMPANY . STATE , 
COUNT (BILLS. NAME) , SUM (BILLS .AMOUNT) 

3 FROM BILLS, COMPANY 

4 GROUP BY COMPANY . STATE 

5 HAVING BILLS. NAME = COMPANY . NAME ; 

View created. 
INPUT/OUTPUT: 

SQL> SELECT * FROM EXAMPLE; 



STATE TOTAL_BILLS TOTAL_AMOUNT 

GA 2 2 5 0 

FL 3 445 

CA 2 275 

TX 1 35 

SC 1 200 

NJ 1 35 



6 rows selected. 

The preceding exampl e showsyou how to pi an the create view statement and the select 
st at ement s. This code t est s t he select statementsto seewhether theywill gen er ate the 
proper results and then combines the statementsto create the view. 

Example 10.2 

Assume that your creditors charge a 10 percent service charge for all latepayments, 
and unfortunately you are late on everything thismonth.You want to see th is late 
charge along with the t ype of accountsthepaymentsare coming from. 

This join is straightforward. (You don't need to use anything like countot sum.) 
However, you will discover one of the primary benefitsof using views. You can add the 
10 percent service charge and present it asafieldwithin the view. Fromthat point on, 
you can select recordsfromtheview and already have the total amount calculated 
for you. The statement would look 1 ike t his: 



INPUT: 



SQL> CREATE VIEW LATE_PAYMENT (NAME, NEW_TOTAL, ACCOUNT_TYPE) AS 

2 SELECT BILLS. NAME, BILLS. AMOUNT * 1.10, BANK_ACCOUNTS . TYPE 

3 FROM BILLS, BANK_ACCOUNTS 

4 WHERE BILLS. ACCOUNT_ID = BANK_ACCOUNTS . ACCOUNT_ID ; 
OUTPUT: 

View created. 
INPUT/OUTPUT: 



SQL> SELECT * FROM LATE_PAYMENT ; 



NAME 


NEW_TOTAL 


ACCOUNT_TYPE 


Phone Company 


137 .50 


Checking 


Power Company 


82.50 


Checking 


Record Club 


27 .50 


Money Market 


Software Company 


275 


Checking 


Cable TV Company 


38.50 


Checking 


Joe's Car Palace 


385 


Checking 


S.C. Student Loan 


220 


Business 


Florida Water Company 


22 


Checking 


U-O-Us Insurance Company 


137 .50 


Business 


Debtor's Credit Card 


38.50 


Savings 



10 rows selected. 

Restrictions on Using SELECT 

SQL pi aces cert a in r est r ict ion s on using t he select statement to for mu late a view. The 
fol 1 owing two rules appl y when using the select st at ement : 

• You cannot use the union opera t or . 

• You cannot use the order by cl au se. However , you can use the group by cl au se in 
a view to per for m t he same functionsasthe order by cl au se. 

Modifying Data in a View 

Asyouhavelearned,bycreatingaviewon one or more physical tableswithin a 
database,you can create a virtual table for use throughout an SQL script or a database 
appl icat ion . Af t er the view h as been created u sing the create view. . . select st at ement , 
you can update,insert,or delete view data using the update, insert, and delete 
commands you learned about on Day 8, "Manipulating Data." 



We discu ss t h e 1 imit at ion s on modifying a view's da t a in gr eat er det ail 1 at er . The next 
group of exampl esillustrateshow to manipulatedata that is in a view. 

To continue on the work you did in Exampl e 10.2, updat e the bills table to reflect that 
unfortunate lOpercent latecharge. 

INPUT/OUTPUT: 

SQL> CREATE VIEW LATE_PAYMENT AS 
2 SELECT * FROM BILLS; 

View created. 

SQL> UPDATE LATE_PAYMENT 

2 SET AMOUNT = AMOUNT * 1.10; 

1 row updated. 

SQL> SELECT * FROM LATE_PAYMENT ; 



NAME NEW_TOTAL ACCOUNT_ID 

Phone Company 137.50 1 

Power Company 82.50 1 

Record Club 27.50 2 

Software Company 275 1 

Cable TV Company 38.50 3 

Joe's Car Palace 385 5 

S.C. Student Loan 220 6 

Florida Water Company 22 1 

U-O-Us Insurance Company 137.50 5 

Debtor's Credit Card 38.50 4 



10 rows selected. 

To verify that the update actually updated the underlying table, bills, quer y the 
bills t abl e: 

INPUT/OUTPUT: 

SQL> SELECT * FROM BILLS; 



NAME NEW_TOTAL ACCOUNT_ID 

Phone Company 137.50 1 

Power Company 82.50 1 

Record Club 27.50 2 

Software Company 275 1 

Cable TV Company 38.50 3 

Joe's Car Palace 385 5 

S.C. Student Loan 220 6 

Florida Water Company 22 1 

U-O-Us Insurance Company 137.50 5 

Debtor's Credit Card 38.50 4 



10 rows selected. 



Now delete a row fromthe view: 
INPUT/OUTPUT: 

SQL> DELETE FROM LATE_PAYMENT 
2 WHERE ACCOUNT_ID = 4; 

1 row deleted. 

SQL> SELECT * FROM LATE_PAYMENT ; 



NAME NEW_TOTAL ACCOUNT_ID 

Phone Company 137.50 1 

Power Company 82.50 1 

Record Club 27.50 2 

Software Company 275 1 

Cable TV Company 38.50 3 

Joe's Car Palace 385 5 

S.C. Student Loan 220 6 

Florida Water Company 22 1 

U-O-Us Insurance Company 137.50 5 



9 rows selected. 

The fin a 1 st ep is t o t est the update function.For all billsthat have a new_total gr eat er 
than 100, add an additional 10. 

INPUT/OUTPUT: 

SQL> UPDATE LATE_PAYMENT 

2 SET NEW_TOTAL = NEW_TOTAL +10 

3 WHERE NEW_TOTAL > 100; 

9 rows updated. 

SQL> SELECT * FROM LATE_PAYMENT ; 



NAME NEW_TOTAL ACCOUNT_ID 

Phone Company 147.50 1 

Power Company 82.50 1 

Record Club 27.50 2 

Software Company 285 1 

Cable TV Company 38.50 3 

Joe's Car Palace 395 5 

S.C. Student Loan 230 6 

Florida Water Company 22 1 

U-O-Us Insurance Company 147.50 5 



9 rows selected. 



Problems with Modifying Data Using Views 



Because what you see through a view can be some set of a groupof tables, modifying the 
data in the underlying tablesisnot alwaysas st r aight for war d asthe previous 
exampl es. Fol 1 owing is a 1 ist of the most common restrictionsyou will encounter while 
working wit h views: 

• You cannot use delete st at ement s on mul t ipl e t abl e views. 

• You cannot use the insert st at ement unless all not null col umn s u sed in t he 
underlying table are included in the view . This rest rict ion appl ies becau se the 
SQL pr ocessor doesnot know which valuesto insert in to the not null col umn s. 

• If you do insert or updaterecordsthrough ajoin view, all recordsthat are 
updated must belong to the same physical table. 

• If you use the distinct clause to create a view, you cannot update or insert 
records wit hin that view. 

• You cannot update a virtual column (a column that is the result of an expression 
or function). 

Common Applications of Views 

Here are a few of the tasksthat viewscan perform: 

• Providing user securit y funct ions 

• Con vert ing bet ween unit s 

• Creating a new virtual table format 

• Simplifying the construction of complex queries 

Views and Security 

Al t hough a compl et e discu ssion of da t abase securit y appear s in Day 12, "Da t abase 
Security,"webriefly touch on the to pic now to explain how you can use views in 
performing security functions. 

Al 1 r el at ion a 1 dat aba se syst ems in u se t oday incl ude a f ul 1 suit e of buil t -in securit y 
features. Users of the database systemare generally divided into groups based on their 
u se of the dat abase. Common gr oup t ypes are dat abase admin ist r at or s, dat abase 



devel oper s, dat a entry personnel , and publ ic user s. These groups of user s have varying 
degrees of pr ivil eges when u sing the dat abase. The dat abase administ r at or wil 1 pr obabl y 
have compl ete control of the system, including update, insert, delete, and alter 
dat abase pr ivil eges. The publ ic group may be gr ant ed onl y select privil eges-and perhaps 
may be allowed to select onl y from cert a in t abl es wit hin cert a in dat abases. 

Views are commonly used in this situation to control the information that the database 
user has access to. For instance,if you wanteduserstohaveaccessonlytothe name 
fiel d of t he bills t abl e, you coul d simpl y cr eat e a view cal 1 ed bills_name: 

INPUT/OUTPUT: 

SQL> CREATE VIEW BILLS_NAME AS 

2 SELECT NAME FROM BILLS; 

View created. 

Someone wit h sy st em administ rat or -level privileges could grant the publ ic gr oup select 
privil eges on the bills_name view. This groupwould not have any privilegeson the 
underl ying bills t abl e. As you might guess, SQL has provided data security statements 
for your u se a 1 so. Keep in mind that views are very useful for impl emen t ing dat abase 
secur it y. 

Using Views to Convert Units 

Views are also useful in situations in which you need to present the user with data that 
is different fromthedata that actuallyexistswithin thedatabase.For instance,if the 
amount field is actually storedin U.S.dollarsandyou don't want Canadian usersto 
have to continually do mental calculations to see the amount total in Canadian 
do liars, you could create a simpl e view called canadian_bills: 

INPUT/OUTPUT: 

SQL> CREATE VIEW CANADIAN_BILLS (NAME, CAN AMOUNT) AS 

2 SELECT NAME, AMOUNT / 1.10 

3 FROM BILLS; 

View Created. 

SQL> SELECT * FROM CANAD I AN_B I LLS ; 

NAME CAN_AMOUNT 

Phone Company 125 

Power Company 75 

Record Club 25 

Software Company 250 

Cable TV Company 35 

Joe's Car Palace 350 



S.C. Student Loan 
Florida Water Company 
U-O-Us Insurance Company 



200 

20 

125 



9 rows selected. 



ANALYSIS: 



When con vert in g unit s 1 ike t his, keep in mind the possibl e pr obi ems in her en t in modifying 
theunderlyingdata in a tablewhen a calculation (such asthe preceding exampl e) was 
used to create one of the columnsof the view. As always, you should consult your 
database syst em's document at ion to determine exactly how the syst em impl ement s the 
create view c o mma n d . 

Simplifying Complex Queries Using Views 

Views are al so useful in situationsthat require you to per for ma sequence of queries to 
arrive at a result. The following example il 1 ustrat es the use of a view in t his sit u at ion . 

Togivethenameof all banksthat sent billstothestateofTexaswith an amount less 
than $50, you would break the pr obi em in to two separ at e pr obi ems: 

• Retrieveall billsthat were sent to Texas 

• Retrieve al 1 bil 1 s 1 ess than $50 

Let's solve this problem using two separate views: bills_1 and bills_2: 
INPUT/OUTPUT: 

SQL> CREATE TABLE BILLS1 AS 

2 SELECT * FROM BILLS 

3 WHERE AMOUNT < 50; 

Table created. 

SQL> CREATE TABLE BILLS2 (NAME, AMOUNT, ACCOUNT_ID) AS 

2 SELECT BILLS.* FROM BILLS, COMPANY 

3 WHERE BILLS. NAME = COMPANY. NAME AND COMPANY . STATE = "TX"; 

Table created. 



Because you want to find all bil Is sent to Texas and all billsthat werelessthan $50, 
you can now use the SQL in cl au se to find which bil 1 s in billsi were sent to Texas. Use 
th is in for mat ion to create a new view called BILLS3: 



ANALYSIS: 



INPUT/OUTPUT: 



SQL> CREATE VIEW BILLS3 AS 

2 SELECT * FROM BILLS2 WHERE NAME IN 

3 (SELECT * FROM BILLS1) ; 

View created. 

Now combine the preceding query with the bank_accounts t abl e to sat isf y the original 
requirementsofthis exampl e: 

INPUT/OUTPUT: 

SQL> CREATE VIEW BANKS_IN_TEXAS (BANK) AS 

2 SELECT BANK_ACCOUNTS . BANK 

3 FROM BANK_ACCOUNTS , BILLS3 

4 WHERE BILLS3 . ACCOUNT_ID = BANK_ACCOUNTS . ACCOUNT_ID ; 

View created. 

SQL> SELECT * FROM BANK_IN_TEXAS ; 

BANK 

Credit Union 
1 row selected. 

ANALYSIS: 

Asyou can see, after thequerieswere broken down into separate views, the final query 
was rather simple. Also,you can reuse the individual viewsasoften asnecessary. 

The DROP VIEW Statement 

In common with every other SQL create... command, create viEwhas a corresponding 
drop... command. The syntax isasfollows: 

SYNTAX: 

SQL> DROP VIEW view_name; 

The only thing to remember when using the drop view command is t h at all ot her views 
that referencethat v ie ware now in val id. Some data basesyst ems even dropall views 
that used the view you dropped. Using Per sonal Oracle7,ifyoudroptheview billsi, the 
final query would produce the following error: 



INPUT/OUTPUT: 



SQL> DROP VIEW BILLS1; 



View dropped. 

SQL> SELECT * FROM BANKS_IN_TEXAS ; 

ERROR at line 1: 

ORA-04063: view "PERKINS . BANKS_IN_TEXAS " has errors 



NOTE: A view can be dropped without any of the actual tables being 
modified, which explainswhy we often refer to viewsasvirtual tables. (The 
same logic can be applied to the technology of virtual real it y.) 



Using Indexes 

Anot her way t o present data in a different format than it physical 1 y exist s on t he disk 
istousean index. In addition,indexescan alsoreorder thedata storedon thedisk 
(something views cannot do). 

Indexes are used in an SQL data base for three primary reasons: 

• To enf or ce r ef er ent ial int egr it y con st r aint s by u sing t he unique keyword 

• To facilitate the ordering of data based on the contentsof the index's field or 
fiel ds 

• To optimize the execution speed of queries 

What Are Indexes? 

Data can be retrieved froma database using two methods. The first method, often 
called the Sequential Access Method, requires SQL to go through each record looking 
for a mat ch . This sear ch met hod is inefficient , but it is t he onl y way for SQL to locate 
the correct record. Think back to the days when libraries had massive card catalog 
fil ing syst ems. Suppose the librarian removed the alphabetical index cards, tossed the 
cards in to the air,then placed themback in to the fil ing ca bin et s. When you wanted to 
look upth is book's shelf location, you would probably start at the very beginning, then 
go through one card at a time until you found the information you wanted. (Chances 
are, you would st op searching as soon asyou found anybookon thist opic!) 

Now suppose the librarian sorted the book titles alphabetically. You could quickly 
access t h is book's in for mat ion by using your knowledge of the alphabet to move through 
the cat al og. 



Imagine t he f 1 exibil ity if the librarian was diligent enough to not only sort the books 
by title but also create another catalog sorted by author's name and another sorted by 
topic. This process would provide you, the library user, with a great deal of flexibility 
in retrieving information.Also,you would be able to retrieve your in for mat ion in a 
fraction of the time it originally would have taken. 

Adding indexes to your database enables SQL to use the Direct Access Method. SQL uses 
a treelike structure to store andretrieve the index's data. Po in tersto a groupof data 
are stored at the topof the tree. These groups are called nodes. Each node contains 
pointers to other nodes. The nodes pointing to the left contain values that are less 
than it s parent node.Thepointersto the right point to valuesgreater than the parent 
node. 

The data base systemstartsits search at the t op node and simpl yfollowsthepointers 
unt il it is successful . 



NOTE: The result of a query again st the un indexed table is commonl y 
referred to as a full-table scan. A ful 1 -t abl e scan is t he pr ocess u sed by t he 
database server to search every row of a table until all rows are returned 
with the given con dit ion (s). This operation is comparable to searching for a 
book in the library by starting at the first book on the first shelf and 
scanning every book until you find the one you want. On the other hand, to 
find the book quickly,you would probably look in the (comput erized) card 
cat al og. Simil ar 1 y, an index enabl es t he da t abase server to point to specific 
rowsof data quickly within a table. 



Fortunately,you are not required to actually impl ement the tree structure your self, 
just asyou are not required to write the implementation for saving and reading in 
tablesor data bases. The ba sic SQL syntax to create an index isasfollows: 

INPUT/OUTPUT: 

SQL> CREATE INDEX index_name 

2 ON table_name (column_namel , [column_name2] , •••); 

Index created. 

Asyou have seen many t imes bef or e, t he synt ax for create index can vary widely among 
da t abase syst ems. For inst ance, t he create index statement under Oracle7 1ookslike 
this: 

SYNTAX: 



CREATE INDEX [ schema .] index 



ON { [schema. ] table (column [!! under !! ASC | DESC] 
[, column [ ! !under! !ASC |DESC] ] ...) 
| CLUSTER [schema. ] cluster } 
[INITRANS integer] [MAX TRANS integer] 
[TABLESPACE tablespace] 
[STORAGE storage_clause] 
[PCTFREE integer] 
[NOSORT] 

The synt ax for create index using Sybase SQL Server is as fol 1 ows: 
SYNTAX: 

create [unique] [clustered | nonclustered] 

index index_name 
on [ [database .] owner .] table_name (column_name 

[, column_name] . . .) 
[with {fillf actor = x, ignore_dup_key , sorted_data, 

[ ignore_dup_row | allow_dup_row] } ] 
[on segment_name ] 

Informix SQL impl ement s the command 1 ike this: 
SYNTAX: 

CREATE [UNIQUE | DISTINCT] [CLUSTER] INDEX index_name 
ON table_name (column_name [ASC | DESC] , 

column_name [ASC | DESC]...) 

Not ice t h at all of t hese impl ementationshave several thingsin common , st ar t ing wit h 
the basic st at ement 

CREATE INDEX index_name ON table_name (column_name, ...) 

SQL Server and Oracle allow you to create a clustered index, which isdiscussed later. 
Oracle and Informix allow you to designate whether the column name should be sorted 
in ascending or descending order. We hate to sound 1 ike a broken record, but, once 
again, you shoulddefinitelyconsult your data base management sy st em's document at ion 
when using the create index c o mma n d . 

For inst ance, t o cr eat e an index on t he account_id fiel d of t he bills t abl e, t he create 
index statement would lookl ike t his: 

INPUT: 

SQL> SELECT * FROM BILLS; 



OUTPUT: 



NAME AMOUNT ACCOUNT_ID 

Phone Company 125 1 

Power Company 75 1 

Record Club 25 2 

Software Company 250 1 

Cable TV Company 35 3 

Joe's Car Palace 350 5 

S.C. Student Loan 200 6 

Florida Water Company 20 1 

U-O-Us Insurance Company 125 5 

Debtor's Credit Card 35 4 



10 rows selected. 
INPUT/OUTPUT: 

SQL> CREATE INDEX ID_INDEX ON BILLS ( ACCOUNT_ID ) ; 

Index created. 

SQL> SELECT * FROM BILLS; 



NAME AMOUNT ACCOUNT_ID 

Phone Company 125 1 

Power Company 75 1 

Software Company 250 1 

Florida Water Company 20 1 

Record Club 25 2 

Cable TV Company 35 3 

Debtor's Credit Card 35 4 

Joe's Car Palace 350 5 

U-O-Us Insurance Company 125 5 

S.C. Student Loan 200 6 



10 rows selected. 

The bills t abl e is sor t ed by t he account_id fiel d unt il the index is dropped u sing t 
drop index statement.Asusual,the drop index st at emen t is very st r aigh t f or w ar 

SYNTAX: 

SQL> DROP INDEX index_name; 

Here's what happens when the index is dropped: 

INPUT/OUTPUT: 

SQL> DROP INDEX ID_INDEX; 



Index dropped. 



SQL> SELECT * FROM BILLS; 



NAME 


AMOUNT 


ACCOUNT 


Phone Company 


125 


1 


Power Company 


75 


1 


Record Club 


25 


2 


Software Company 


250 


1 


Cable TV Company 


35 


3 


Joe's Car Palace 


350 


5 


S.C. Student Loan 


200 


6 


Florida Water Company 


20 


1 


U-O-Us Insurance Company 


125 


5 


Debtor's Credit Card 


35 


4 


10 rows selected. 







ANALYSIS: 



Now the bills t abl e is in it s original form. Using the simpl est form of the create index 
statement did not physic ally change the way the table was st or ed. 

You may be wondering why da t abase syst ems even provide indexes if t hey al so en abl e 
you to use the order by cl au se. 

INPUT/OUTPUT: 

SQL> SELECT * FROM BILLS ORDER BY ACCOUNT_ID; 



NAME AMOUNT ACCOUNT_ID 

Phone Company 125 1 

Power Company 75 1 

Software Company 250 1 

Florida Water Company 20 1 

Record Club 25 2 

Cable TV Company 35 3 

Debtor's Credit Card 35 4 

Joe's Car Palace 350 5 

U-O-Us Insurance Company 125 5 

S.C. Student Loan 200 6 



10 rows selected. 
ANALYSIS: 

This select statement and the id_index on t he bills table generate the same result. 
The difference is that an order BYclause re-sorts and order s t he data each t ime you 
execute the corresponding SQL statement. When using an index, the database system 
cr eat es a physical index object (using the tree structure explained earlier) and reuses 
the same index each time you query the table. 



WARNING: When a table is dropped, all indexes a ssociat ed wit h t he t abl e 
are dropped as wel 1 . 



Indexing Tips 

List ed her e are sever a 1 t ips t o keep in mind when u sing indexes: 

• For smal 1 tables,usingindexesdoesnot result in any performance improvement . 

• Indexes produce the greate st improvement when the columnsyou have indexed on 
contain a wide variety of data or many null val ues. 

• Indexescanopt imize your querieswhen those queries are returning a smal 1 
amount of data (a goodrule of thumb is less than 25 percent of the data). If you 
are ret urn in g more data most of thet ime, indexes simpl y add overhead. 

• Indexes can improve the speed of data retrieval. However, they slow data updates. 
Keep t his in mind when doing many updatesin a row with an index. For very large 
updat es, you might con sider dropping the index before you per for m t he updat e. 
When the update is compl et e, simpl yrebuildyour index. On oneparticular update, 
we were able to save the programmers 18 hours by dropping the index and re- 
creating it after the data load. 

• Indexestake up space within your data base. If you are using a data base 
management systemthat enables you to manage the disk space taken upyour 
database,factor in the size of indexeswhen planning your data base's size. 

• Alwaysindexon fieldsthat areusedinjoinsbetween t abl es. This t echnique can 
greatly increase the speed of a join. 

• Most data base systemsdo not allow you to create an index on a view. If your 
data base systemallows it , u se the technique clause with the select st at ement 
that buildsthe view to order the data within the view. (Unfor t unat el y, many 
syst ems don 't en abl e t he order by cl au se wit h the create view st at ement eit her .) 

• Do not index on fieldsthat are updated or modified regularly. The over head 
required to constantly update the index will offset any performance gain you 
hope to acquire. 

• Do not store indexes and tables on the same physical drive. Separating these 
object s wil 1 el iminat e drive con t en t ion and resul t in fast er queries. 



Indexing on More Than One Field 



SQLalso enablesyou to index on more than one field.This type of index is a composite 
index. The following code illustrates a simpl e composit e index. No te that even though 
two fiel ds are being combined, only one physical index is cr eat ed (cal 1 ed id_cmpd_index). 

INPUT/OUTPUT: 

SQL> CREATE INDEX ID_CMPD_INDEX ON BILLS ( ACCOUNT_ID, AMOUNT ); 

Index created. 
SQL> SELECT * FROM BILLS; 

NAME 

Florida Water Company 
Power Company 
Phone Company 
Software Company 
Record Club 
Cable TV Company 
Debtor's Credit Card 
U-O-Us Insurance Company 
Joe's Car Palace 
S.C. Student Loan 

10 rows selected. 

SQL> DROP INDEX ID_CMPD_INDEX; 

Index dropped. 

ANALYSIS: 

You can achieve per for ma nee gainsby selecting the column with the most unique 
values. For in stance, every value in the name fiel d of the bills t abl e is unique. When 
u sing a compound index, pi ace t he most sel ect ive fiel d fir st in t he col umn 1 ist . Th at is, 
pi ace the field that you expect to sel ect most oft en at t he beginning of t he 1 ist . (The 
or der in which the col umn n ames appear in t he create index statement doesnot have to 
be the same a s t heir or der wit h in the t abl e.) Assume you are rout in el y using a st at ement 
such as t he fol 1 owing: 

SQL> SELECT * FROM BILLS WHERE NAME = "Cable TV Company"; 

To achieve performance gains,you must create an index using the name f iel d as t he 
leading column. Here are two exampl es: 

SQL> CREATE INDEX NAME_INDEX ON BILLS (NAME, AMOUNT); 

or 



AMOUNT 


ACCOUNT_ID 


20 


1 


75 


1 


125 


1 


250 


1 


25 


2 


35 


3 


35 


4 


125 


5 


350 


5 


200 


6 



SQL> CREATE INDEX NAME_INDEX ON BILLS (NAME) ; 

The name fiel d is the 1 eft -most column for both of these indexes, so the preceding query 
would be opt imized to search on the name f iel d. 

Composit e indexes are also used to combine two or morecolumnsthat by t hemsel ves may 
have 1 ow sel ect ivit y . For an exampl e of sel ect ivit y, examine the bank_accounts t abl e: 



ACCOUNT_ID TYPE BALANCE BANK 

1 Checking 500 First Federal 

2 Money Market 1200 First Investor's 

3 Checking 90 Credit Union 

4 Savings 400 First Federal 

5 Checking 2500 Second Mutual 

6 Business 4500 Fidelity 



Not ice t hat out of six records, t he val ue Checking appear s in t hr ee of t hem. This col umn 
has a lower selectivity than the account_id field.Notice that every value of the 
account_id fiel d is unique. To improve the selectivity of your index, you could combine 
the type and account_id fieldsin a new index. This step would create a unique index 
value (which, of course,isthehighest selectivity you can get). 



NOTE: An indexcontainingmultiplecolumnsisoften refer red to asa 
composite index. Performance issues may sway your decision on whether t o use 
a singl e-col umn or composit eindex.InOracle,for exampl e, you may decide 
to use a single-column index if most of your queries in volve oneparticular 
column as part of a conditio n;on the other hand, you would probabl y 
cr eat e a composit e index if the columnsin that index are often used 
together asconditionsfor a query. Check your specific impl ement at ion on 
guidance when creating multiple-column indexes. 



Using the UNIQUE Keyword with CREATE INDEX 

Composite indexes are often used with the unique key wor d to prevent multiple records 
from appearing wit h the same data. Suppose you wanted to force the bills table to have 
t he fol 1 owing buil t -in "r ul e": Each bil 1 paid t o a company must come froma different 
bank account. You would create a unique index on the name and account_id fiel ds. 
Unfor t unat el y, Or acl e7 does not support t he unique synt ax. In st ead, it impl ement s t he 
unique feature using the unique integrity constraint.The following exampl e 
demon st r at es the unique keyword wit h create index u sing Sybase's Tr an sact -SQL 
1 anguage. 



INPUT: 



1> create unique index unique_id_name 
2> on BILLS (ACCOUNT_ID, NAME) 

3> go 

1> select * from BILLS 

2> go 

OUTPUT: 



NAME AMOUNT ACCOUNT_ID 

Florida Water Company 20 1 

Power Company 75 1 

Phone Company 125 1 

Software Company 250 1 

Record Club 25 2 

Cable TV Company 35 3 

Debtor's Credit Card 35 4 

U-O-Us Insurance Company 125 5 

Joe's Car Palace 350 5 

S.C. Student Loan 200 6 



Now try to insert a record in to the bills tablethat duplicatesdatathat already 
exist s. 

INPUT: 

1> insert BILLS (NAME, AMOUNT, ACCOUNT_ID) 
2> values ( "Power Company", 125, 1) 

3> go 

ANALYSIS: 

You should have received an error message telling you that the insert c o mma n d was 
not al 1 owed. This t ype of error message can be t rapped wit h in an appl icat ion program, 
and a message could tell the user he or she inserted invalid data. 

Example 10.3 

Create an index on the bills t abl e t h at wil 1 sort the amount f iel d in descending order . 
INPUT/OUTPUT: 

SQL> CREATE INDEX DESC_AMOUNT 
ON BILLS (AMOUNT DESC) ; 

Index created. 
ANALYSIS: 

This is t he fir st t ime you have used the desc oper at or , which tells SQL t o sort the index 



in descending order. (By default a number fiel d is sort ed in ascending order .) Now you 
can examine your handiwork: 



INPUT/OUTPUT: 



SQL> SELECT * FROM BILLS; 



NAME 



AMOUNT 



ACCOUNT_ID 



Joe's Car Palace 

Software Company 

S.C. Student Loan 

Phone Company 

U-O-Us Insurance Company 

Power Company 

Cable TV Company 

Debtor's Credit Card 

Record Club 

Florida Water Company 



350 

250 

200 

125 

125 

75 

35 

35 

25 

20 



5 
1 
6 
1 
5 
1 
3 
4 
2 
1 



10 rows selected. 



ANALYSIS: 



This exampl e created an index using the desc oper at or on the column amount. Not ice in 
the out put that the amount is ordered fromlargest to smal 1 est . 

Indexes and Joins 

When u sing compl icat ed join s in queries, your select statement can take a long t ime. 
With large tables, th is amount of t ime can approach several seconds (as compared t o t he 
mil 1 iseconds you are u sed to wait in g). This t ype of performance in a cl ien t /ser ver 
environment with many users become sextremely frustrating to the usersof your 
application.Creatingan indexon fieldsthat arefrequentlyu sed in join scan opt imize 
theperformanceof your query con sider abl y. However , if toomanyindexesarecreated, 
they can slow down the performance of your system, rather than speed it up. We 
recommend that you experiment with using indexes on sever al large tables (on the order 
of thousandsof records). This t ype of experiment at ion leadsto a better under standing 
of opt imizing SQL st at ement s. 



NOTE: Most impl ementationshave a mechanism for gathering the el apsed 
t ime ofaquery;Oraclereferstothisfeatureast iming. Check your 
implementation for specific information. 



The fol 1 owing exampl e creates an index on the account_id fiel ds in the bills and 
bank_accounts t abl es: 



INPUT/OUTPUT: 

SQL> CREATE INDEX B I LLS_INDEX ON BILLS (ACCOUNT_ID) ; 

Index created. 

SQL> CREATE INDEX BILLS_INDEX2 ON BANK_ACCOUNTS (ACCOUNT_ID) ; 

Index created. 

SQL> SELECT BILLS. NAME NAME, BILLS. AMOUNT AMOUNT, 
BANK_ACCOUNTS . BALANCE 

2 ACCOUNT_BALANCE 

3 FROM BILLS, BANK_ACCOUNTS 

4 WHERE BILLS. ACCOUNT_ID = BANK_ACCOUNTS . ACCOUNT_ID; 



NAME 


AMOUNT 


ACCOUNT_BALANCE 


Phone Company 


125 


500 


Power Company 


75 


500 


Software Company 


250 


500 


Florida Water Company 


20 


500 


Record Club 


25 


1200 


Cable TV Company 


35 


90 


Debtor's Credit Card 


35 


400 


Joe's Car Palace 


350 


2500 


U-O-Us Insurance Company 


125 


2500 


S.C. Student Loan 


200 


4500 



10 rows selected. 
ANALYSIS: 

This exampl e first created an index for the account_id on bot h t abl es in the associat ed 
query. By creating indexes for account_id on each table,thejoin can more quickly 
access specific rowsof data. As a rule, you should index the column(s)of a table that 
are unique or that you pi an t o join t abl es wit h in queries. 

Using Clusters 

Al though we origin ally said that indexescan be used to present a view of a table that 
is different from t he exist ing physical arrangement , this statement is not entirely 
accurate. A special type of index supported by many database systems allows the 
dat abase manager or devel oper to cluster data. When a clustered index isused,the 
physical arrangement of the data wit h in a t abl e is modified. Using a cl ust er ed index 
usually re su Its in faster data retrieval than using a traditional,nonclustered index. 
However , many dat abase syst ems (such as Sybase SQL Server) al 1 ow only one cl ust er ed 
index per table. The field used to create the clustered index is usually the primary key 
field. Using Sybase Transact -SQL, you could create a clustered, unique index on the 
account_id fiel d of t he bank_accounts t abl e using the fol 1 owing synt ax: 



SYNTAX: 



create unique clustered index id_index 
on BANK_ACCOUNTS (ACCOUNT_ID) 
go 

Oracle treatsthe concept of clustersdifferently.When using the Oracle relational 
da t abase, a cl u st er is a da t abase object 1 ike a da t abase or t abl e. A cl ust er is u sed to 
st or e t abl es wit h common fiel ds so that t heir access speed is improved. 

Here is the syntax to create a cluster using Oracle7: 
SYNTAX: 

CREATE CLUSTER [ schema .] cluster 
(column datatype [, column datatype] ... ) 
[PCTUSED integer] [PCTFREE integer] 
[SIZE integer [K|M] ] 

[INITRANS integer] [MAX TRANS integer] 
[TABLESPACE tablespace] 
[STORAGE storage_clause] 
[ ! ! under ! ! INDEX 

| [HASH IS column] HASHKEYS integer] 

You should then create an index within the cluster based on the tables that will be 
addedtoit.Then you can addthetables.You shouldaddtablesonlytoclustersthat 
are frequently joined. Do not add tables to clusters that are accessed individually 
t hr ough a simpl e select st at ement . 

Obviou sly,clusters are a very vendor -specific feature of SQL. Wewill not go in to more 
detail here on their useor on the syntaxthat createsthem. However, con su It your 
data base vendor's documentat ion to det ermine whet her your data base management 
syst em support s t hese u seful object s. 

Summary 

Views are virtual tables. Views are simply a way of presenting data in a format that is 
different fromthe way it actually exist s in the data base. The syntax of the create view 
statement usesa standard select st at ement to cr eat e the view (wit h some except ions). 
You can treat a view as a regular table and per for m insert s, updates,deletes,and 
selects on it. We briefly discussed the use of database security and how views are 
commonl y u sed to impl ement thissecurity.Database securityiscoveredin great er detail 
on Day 12. 

The basic syntax used to create a view is 



CREATE VIEW view_name AS 

SELECT f ield_name (s) FROM table_name ( s ) ; 
Here are the most common uses of views: 

• To per for m user secur it y f unct ion s 

• To convert unit s 

• To create a new virtual table format 

• To simplify the construction of complex queries 

Indexes are also data base design and SQL programming t ool s. Indexes are physical 
database objects stored by your database management systemthat can be used to 
retrieve data already sorted fromthe database. In addition, thanks to the way indexes 
are mapped out, using indexes and proper 1 y formed queries can yiel d significant 
performance improvements. 

The ba sic syn t ax u sed to create an index 1 ooks 1 ike t his: 

CREATE INDEX index_name 

ON table_name (f ield_name (s) ) ; 

Some da t abase sy st ems in cl ude very u seful addit ional opt ion s such as t he unique and 
clustered key wor ds. 

Q&A 

Q If the data wit h in my table is al ready insorted order,why should Iuse an 
index on t hat t abl e? 

A An index still gives you a performance benefit by looking quickly through key 
values in a tree.The index can locate recordsfaster than a direct access search 
through each record within your dat abase. Remember --the SQL query processor 
doesn't necessarilyknow that your data is in sorted order . 

Q Can Icreate an index t hat cont ains fieldsfrommultiple tables? 

A No, you cannot. However, Or acle7, for instance,allowsyou to create a cluster. 
You can pi ace tableswithin a cluster and create cluster indexeson fieldsthat 
are common t o t he t abl es. This impl ement at ion is the except ion , not t he r ul e, so be 
sure to st udy your document at ion on t his t opic in more det ail . 



Workshop 



The Workshopprovidesquiz questionsto help sol idify your under st and in g of the 
material cover ed,aswell as exercises t o provide you w it h experience in using what you 
have learned. Try to answer the quiz and exercise quest ions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. What wil 1 happen if a unique index is created on a nonunique field? 

2. Are the following statements true or false? 

Both views and indexes t a ke up space in the da t abase and therefore must be 
factored in the planning of the database size. 

If someone updates a table on which a view has been created,the view must have 
an identical update performed on it to see the same data. 

If you have the disk space and you really want to get your queries smoking, the 
more indexesthe better. 

3. Is the fol 1 owing create statement correct? 

SQL> create view credit_debts as 
(select all from debts 
where account_id = 4) ; 

4. Is the fol 1 owing create statement correct? 

SQL> create unique view debts as 
select * from debts_tbl; 

5. Is the fol 1 owing create statement correct? 
SQL> drop * from view debts; 

6. Is the fol 1 owing create statement correct? 

SQL> create index id_index on bills 
(account_id) ; 



Exercises 



1. Examine the database systemyou are using. Does it support views? What options 
are you allowed to use when creating a view?Write a simpl e SQL st at ement that 
will create a view using the appr opr iat e syn t ax. Per f or m some t r adit ional 
operations such as select or delete and then drop the view. 

2. Examine the da t abase syst em you are u sing to det ermine how it support s indexes. 
You will undoubtedly have a wide range of options. Try out some of these options 
on a tablethat existswithin your data base. In particular,det ermine whether you 
are al 1 owed to cr eat e unique or clustered indexes on a t abl e wit hin your 

dat abase. 

3. If possibl e,locateatablethat has several thou sand records. Use a st opwat ch 
or cl ock to t ime various oper at ions again st the dat abase. Add some indexes and see 
whether you can not ice a per for mance improvement . Tr y to f ol 1 ow the t ips given 

t o you today. 
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- Day 11 - 
Controlling Transactions 

You have spent the last lOdayslearning virtually everything that you can do with 
data within a relational data base. For exampl e,you know how to use the SQL select 
statement to retrieve data fromone or more tablesbased on a number of condit ions 
suppl ied by the u ser . You have al so had a chance to use data mod if ic at ion st at ement s 
such as insert, update, and delete. As of t oday, you have become an int er mediat e-1 evel 
SQL and database user. If required, you could build a data base with its associated 
tables,each of which would conta in several fieldsof different data t ypes. Using proper 
design techniques, you could leverage the information contained within this database 
into a powerful application. 

Objectives 

If you are a casual user of SQL who occasionally needsto retrieve data froma 
database, the topics of the first 10 days provide most of the information you will need. 
However, if you intend to (or are currently required to)developa professional 
appl icat ion using any t ype of relational data base, the advanced t opics covered over the 
next four days-transaction control, security, embedded SQL programming, and da t abase 
pr ocedur es-wil 1 helpyou a great deal. We begin with transaction control. By the end 
of the day, you will know the following: 

• The basics of transaction control 

• How to finalize and or cancel a transaction 

• Some of the differ ences bet ween Sybase and Oracle transactions 



NOTE: We used both Personal Oracle7 and Sybase's SQL Server to generate 
today's examples. Please see the documentation for your specific SQL 
impl ementation for any minor differ en ces in synt ax. 



Transaction Control 

Transaction control, or transaction management,referstothecapabilityof a 

r el at ion a 1 da t abase management syst em t o per for m da t abase t ran sac t ions. Tr an sac t ions 

areunitsofworkthat must be done in alogical order andsuccessfullyasagroupor 

not at all.Thetermunit ofworkmeansthat atran sactionhasa begin n in g and an end. 

If anything goeswrong during the transact ion, the entire unit of work can be canceled 

if desired. If everything looksgood,the entire unit of work can be saved to the 

dat abase. 

In the coming months or yearsyou will probablybe impl ement ing appl icat ions for 
mul t ipl e u ser s t o u se across a net work. CI ient /server environment s are designed 
specifical 1 y for t his pur pose. Tr adit ion al 1 y, a server (in t his case, a dat abase server) 
support smultiple network connect ionsto it.Asoften happen swith technology,this 
newfound fl exibil ity adds a new degree of compl exity to the environment. Con sider the 
banking application described in the next few paragraphs. 

The Banking Application 

You are empl oyed by Fir st Federal Financial Bank to set upan appl icat ion that handles 
checking account transactionsthat consist of debit s and credit s to cust omer s' checking 
account s. You have set upa nice data base, which has been tested and verified to work 
correctly.After callingupyour appl icat ion, you verify that when you take $20 out of 
the account, $20 actually disappear s fromthe data base. When you add $50.25 t o t he 
checking account, t his deposit shows upas expect ed.You proudly announce to your 
bossesthat the syst em is ready to go, and several computers are set up in a local branch 
t o begin work. 

Wit h in minut es, you not ice a situation that you did not anticipate:Asone teller is 
deposit ing a check, another teller iswithdrawing money fromthe same account . W it h in 
minut es, many deposit or s' bal an ces are incorrect because mul t ipl e user s are updat ing 
t abl es simul taneously.Unfortunately,these multiple updates are over writ ing each 
ot her . Shor 1 1 y t her eaft er , your appl icat ion is pul 1 ed off 1 ine f or an over h aul . We wil 1 
workthrough thisproblemwith a databasecalled checking. Wit h in t his dat abase are 
two tables, shown in Tables 11.1 and 11.2. 



Table 11.1. The CUSTOMERS table. 





Name 


Addr ess 


City 


State 


Zip 

M. 


Cust omer _ID 


Bil 1 Turner 


725 N. Deal Parkway 


Washingt on 


DC 


20085 


1 


John Keith 


1220 Via De Luna Dr. 


Jackson vil 1 e 


FL 


33581 


2 


Mary Rosenberg 


482 Wann amaker Avenue 


Wil 1 iamsbur g 


VA 


23478 


3 


David Bl anken 


|405 N. Davis Highway 


Gr een vil 1 e 


sc 


29652 


4 


Rebecca Lit 1 1 e 


7753 Woods Lane 


Houst on 


TX 


38764 


5 



Table 11.2. The BALANCES table. 



Aver age_Bal 


Curr_Bal 


Account _ID 


1298.53 


854.22 


1 


5427.22 


6015.96 


2 


211.25 


190.01 


3 


73.79 


25.87 


4 


1285.90 


1473.75 


5 


1234.56 


1543.67 


6 


345.25 


348.03 


7 



Assume now that your appl icat ion pr ogr am per f or ms a select oper at ion and retrieves 
the following data for Bill Turner: 

OUTPUT: 

NAME: Bill Turner 

ADDRESS: 725 N. Deal Parkway 

CITY: Washington 

STATE: DC 

ZIP: 20085 

CUSTOMER_ID: 1 

Whilethisinformation is being r et r ieved, anot her user with a connect ion tothis 
da t abase updat es Bil 1 Turner's addr ess in for mat ion : 

INPUT: 

SQL> UPDATE CUSTOMERS SET Address = "11741 Kingstowne Road" 
WHERE Name = "Bill Turner"; 

As you can see, the in for mat ion you r et r ieved earlier could be invalid if the update 
occurred during the middl e of your select. If your appl icat ion f ir ed of f a 1 et t er t o be 
sent t o Mr . Bil 1 Tur ner , t he ad dress it used would be wrong. Obviou si y, if the 1 et t er has 



already been sent, you won't be able to change the address. However, if you had used a 
transaction,thisdatachangecouldhavebeendetected,andall yourother oper at ions 
could have been rolled back. 

Beginning a Transaction 

Transactions are quite simpl e t o impl ement . You wil 1 examine the syntax used to perform 
t ran sact ions using the Or acl e RDBMS SQLsyntaxaswell asthe Sybase SQL Server SQL 
synt ax. 

All database systems that support transactions must have a way to explicitly tell the 
syst em t hat a t ran sact ion is beginning. (Remember that a tran sact ion is a logical 
grouping of work that has a beginning and an end.) Using Personal Oracle7,the syntax 
1 ooks 1 ike t his: 

SYNTAX: 

SET TRANSACTION {READ ONLY | USE ROLLBACK SEGMENT segment} 

The SQL st andard specifies t hat each dat abase's SQL impl ement at ion must support 
statement-level read consist ency;that is, data must stay consist ent while one 
st at ement is exec ut in g. However , in many sit u at ion s dat a mu st remain val id across a 
single unit of work, not just within a single statement.Oracle enablesthe user to 
specify when the t r an sact ion wil 1 begin by u sing the set transaction st at ement . If you 
want ed to examine Bil 1 Turner 's in for mat ion and make sure t hat t he dat a was not 
changed, you could do the following: 

INPUT: 

SQL> SET TRANSACTION READ ONLY; 
SQL> SELECT * FROM CUSTOMERS 

WHERE NAME = 1 Bill Turner ' ; 

Do Other Operations 

SQL> COMMIT; 

We discu ss t he commit st at ement 1 at er t oday . The set transaction read only opt ion 

enablesyou to effect ively lock a set of recordsuntil the tran sact ion ends. You can use 
the read only opt ion wit h the fol 1 owing commands: 

SELECT 
LOCK TABLE 



SET ROLE 



ALTER SESSION 



ALTER SYSTEM 



The opt ion use rollback segment t el 1 s Or acl e which dat abase segment t o use for 
rol 1 back st or age space. This opt ion is an Or acl e ext ension to st andard SQL synt ax. 
Con sul t your Or acl e document at ion for more in for mat ion on u sing segment s to main t a in 
your dat abase. 

SQL Ser ver 's Tr an sact -SQL language impl emen t s t he begin transaction command wit h 
the fol 1 owing synt ax: 

SYNTAX: 

begin {transaction | tran} [transact ion_name ] 

This impl ementation is a 1 it tie different fromthe Oracle impl emen t at ion . (Sybase does 
not allow you to specify the read only opt ion.) However, Sybase doesallow you to give 
a transaction a name,aslong asthat transaction is the outermost of a set of nested 
transactions. 

The following groupof statementsillustratesthe use of nested tran sact ion s u sing 
Sybase's Transact -SQL 1 an gu age: 

INPUT: 

1> begin transaction new_account 

2> insert CUSTOMERS values ("Izetta Parsons", "1285 Pineapple 
Highway", "Greenville", "AL" 32854, 6) 

3> if exists (select * from CUSTOMERS where Name = "Izetta Parsons") 
4> begin 

5> begin transaction 

6> insert BALANCES values (1250 . 76, 1431.26, 8) 

7> end 
8> else 

9> rollback transaction 

10> if exists (select * from BALANCES where Account_ID = 8) 
11> begin 

12> begin transaction 

13> insert ACCOUNTS values (8, 6) 

14> end 
15> else 

16> rollback transaction 

17> if exists (select * from ACCOUNTS where Account_ID = 8 and 

Customer_ID = 6) 

18> commit transaction 

19> else 



2 0> rollback transaction 

21> go 

For now, don't worry about the rollback transaction and commit transaction 

st at ement s. The important aspect of this example is the nested transact ion --or a 
transaction within a transaction. 

Not ice t hat t he or iginal t r an sact ion (new_account) begins on 1 ine 1. Aft er t he fir st 
insert , you check to make sure the insert was executed pr oper 1 y . Anot her t r ansae t ion 
begins on line 5. This transaction within a transaction is termed a nested transaction. 

Ot her da t abases support the autocommit opt ion . This opt ion can be used wit h the set 
command. For example: 

SET AUTOCOMMIT [ON | OFF] 

By def aul t , t he set autocommit on command isexecutedat startup. It tellsSQLto 
aut omat ical 1 y commit all statementsyou execute.If you do not want these commands 
to be auto ma tic ally executed, set the autocommit opt ion to off: 

SET AUTOCOMMIT OFF 



NOTE: Check your da t abase syst em's document at ion to det ermine how you 
would begin a transaction. 



Finishing a Transaction 

The Oracle syntax to end a tran sact ion isasfollows: 

SYNTAX: 

COMMIT [WORK] 
[ COMMENT 'text' 
| FORCE 'text' [, integer] ] ; 

Here is the same command using Sybase synt ax: 
SYNTAX: 

COMMIT (TRANSACTION | TRAN | WORK) (TRANSACT I ON_NAME) 

The commit command savesall changes made during a transaction.Executing a commit 
statement before beginning a tran sact ion ensuresthat no errorswere made and no 



previous transactions are left hanging. 



The fol 1 owing exampl e verifies that the commit command can be used by it sel f without 
receiving an error back fromthe database system. 

INPUT: 

SQL> COMMIT; 

SQL> SET TRANSACTION READ ONLY; 
SQL> SELECT * FROM CUSTOMERS 

WHERE NAME = 1 Bill Turner ' ; 

Do Other Operations 

SQL> COMMIT; 

An Or acl e SQL u se of the commit statement wouldlooklikethis: 
INPUT: 

SQL> SET TRANSACTION; 

SQL> INSERT INTO CUSTOMERS VALUES 

("John MacDowell", "2000 Lake Lunge Road", "Chicago", "IL", 
42854, 7); 
SQL> COMMIT; 

SQL> SELECT * FROM CUSTOMERS; 



The CUSTOMERS table. 



Name 


Address 


City 


State 


Zip 


Cust omer _ID 


Bil 1 Turner 


725 N. Deal Parkway 


Washingt on 


DC 


20085 


1 


John Keith 


1220 Via De Luna Dr. 


Jackson vil 1 e 


FL 


33581 


2 


Mary Rosenberg 


482 Wannamaker Avenue 


Wil 1 iamsbur g 


VA 


23478 


3 


David Bl anken 


405 N. Davis Highway 


Green vil 1 e 


sc 


29652 


4 


Rebecca Lit 1 1 e 


7753 Woods Lane 


Hou st on 


TX 


38764 


5 


Izet t a Par son s 


1285 Pineappl e Highway 


Green vil 1 e 


Ial 

i 


32854 


6 


John MacDowel 1 


2000 Lake Lunge Road 


Chicago 


IL 


42854 


7 



A Sybase SQL u se of the commit st at ement woul d 1 ook 1 ike t his: 
INPUT: 

1> begin transaction 

2> insert into CUSTOMERS values 

("John MacDowell", "2000 Lake Lunge Road", "Chicago", "IL", 42854, 



7) 

3> commit transaction 

4> go 

1> select * from CUSTOMERS 

2> go 

The CUSTOMERS table. 



Name 


Address 


City 


State 


Zip 


Cust omer _ID 


Bil 1 Turner 


725 N. Deal Parkway 


Washingt on 


DC 


i 

20085 


l 


John Keith 


1220 Via De Luna Dr. 


Jackson vil 1 e 


FL 


33581 


2 


Mary Rosenberg 


482 Wannamaker Avenue 


Wil 1 iamsbur g 


VA 


23478 


3 


David Bl anken 


405 N. Davis Highway 


Green vil 1 e 


sc 


29652 


4 


Rebecca Lit 1 1 e 


7753 Woods Lane 


Hou st on 


TX 


38764 


5 


Izet t a Par son s 


1285 Pineappl e Highway 


Green vil 1 e 


AL 


32854 


6 


John MacDowel 1 


2000 Lake Lunge Road 


Chicago 


IL 


42854 


7 



The preceding st at ement s accompl ish the same t hing as t hey do u sing the Or acl e7 

syn t ax. However , by pu 1 1 ing the commit command soon af t er t he t r an sact ion begin s, you 

ensure that the new transaction will execute correctly. 



NOTE: The commit work command performs the same o per at ion as t he commit 
command (or Sybase's commit transaction command). It is provided simply to 
compl y with ANSI SQL syn t ax. 



Remember that every commit command must correspond with a previously executed set 
transaction or begin transaction c omma n d . Not e the err or s you receive wit h t he 
following statements: 

Oracle SQL: 
INPUT: 

SQL> INSERT INTO BALANCES values (18765.42, 19073.06, 8) ; 
SQL> COMMIT WORK; 

Sybase SQL: 
INPUT: 

1> insert into BALANCES values (18765.42, 19073.06, 8) 



2 > commit work 



Canceling the Transaction 

Whil e a t r an sact ion is in pr ogr ess, some t ype of error checking is u su al 1 y performed t o 
det ermine whether it isexecuting successfully.You can undo your tran sact ion even 
aft er successful compl et ion by issuing the rollback st at ement , but it must be issued 
before a commit. The rollback st at ement mu st be executed from wit h in a t r an sact ion . 
The rollback statement rollsthe tran sact ion back to it s beginning; in other words, the 
state of the database is returned to what it was at the transaction's beginning. The 
syntax for this command using Oracle7isthefollowing: 

SYNTAX: 

ROLLBACK [WORK] 
[ TO [SAVEPOINT] savepoint 
| FORCE 'text' ] 

Asyou can see, this command makes use of a transaction savepoint . We discu ss t his 
technique later today. 

Sybase Transact -SQL's rollback st at ement 1 ooks very simil ar t o t he commit command: 
SYNTAX: 

rollback {transaction | tran | work} 
[transact ion_name | savepoint_name ] 

An Or acl e SQL sequence of commands might 1 ook 1 ike t his: 
INPUT: 

SQL> SET TRANSACTION; 

SQL> INSERT INTO CUSTOMERS VALUES 

("Bubba MacDowell", "2222 Blue Lake Way", "Austin", "TX", 39874, 

8); 

SQL> ROLLBACK; 

SQL> SELECT * FROM CUSTOMERS; 



The CUSTOMERS table. 



Name 


Address 


City 


State 


Zip 


Cust omer _ID 


Bil 1 Turner 


725 N. Deal Parkway 


Washingt on 


DC 


20085 


1 


John Keith 


1220 Via De Luna Dr. 


Jackson vil 1 e 


FL 


33581 


2 





Mary Rosenberg 


482 Wannamaker Avenue 


Wil 1 iamsbur g 


VA 


23478 


3 


David Bl anken 


405 N. Davis Highway 


Gr een vil 1 e 


Isc 

1 


29652 


4 


Rebecca Lit 1 1 e 


7753 Woods Lane 


Hou st on 


TX 


38764 


5 


Izet t a Par son s 


1285 Pineapple Highway 


Green vil 1 e 


AL 


32854 


6 


John MacDowel 1 


2000 Lake Lunge Road 


Chicago 


IL 


42854 


7 



A Sybase SQL sequence of commands might 1 ook 1 ike t his: 
INPUT: 

1> begin transaction 

2> insert into CUSTOMERS values 

("Bubba MacDowell", "2222 Blue Lake Way", "Austin", "TX", 39874, 8) 
3> rollback transaction 

4> go 

1> SELECT * FROM CUSTOMERS 

2> go 

The CUSTOMERS table. 



Name 


Address 


City 


State 


Zip 


Cust omer _ID 


Bil 1 Turner 


725 N. Deal Parkway 


Washingt on 


DC 


120085 
i 


1 


John Keith 


1220 Via De Luna Dr. 


Jackson vil 1 e 


FL 


33581 


2 


Mary Rosenberg 


482 Wannamaker Avenue 


Wil 1 iamsbur g 


VA 


23478 


3 


David Bl anken 


405 N. Davis Highway 


Green vil 1 e 


sc 


29652 


4 


Rebecca Lit 1 1 e 


7753 Woods Lane 


Hou st on 


TX 


38764 


5 


Izet t a Par son s 


1285 Pineappl e Highway 


Green vil 1 e 


AL 


32854 


6 


John MacDowel 1 


2000 Lake Lunge Road 


Chicago 


IL 


42854 


7 



Asyou can see, the new record wasnot added because the rollback statement rolled 
the insert back. 

Suppose you are writing an application for a graphical user interface, such as Microsoft 
Windows. You have a dialog box that queries a data base and allowsthe user to change 
values. If the user chooses OK, the database saves the changes. If the user chooses 
Cancel, the changes are canceled. Obviously, this situation gives you an opportunity to 
use a transaction. 



NOTE: The following code listing usesOracle SQL syntax;notice the SQL> 
prompt and line numbers. The subsequent 1 ist ing u ses Syba se SQL syntax, 



which lacksthe SQL> prompt 



When the dialog box is loaded, these SQL statements are executed: 
INPUT: 

SQL> SET TRANSACTION; 

SQL> SELECT CUSTOMERS . NAME , BALANCES . CURR_BAL, BALANCES .ACCOUNT_ID 

2 FROM CUSTOMERS, BALANCES 

3 WHERE CUSTOMERS . NAME = "Rebecca Little" 

4 AND CUSTOMERS . CUSTOMER_ID = BALANCES .ACCOUNT_ID ; 

The dialog bo x al 1 ows the user tochangethecurrent account balance,soyou need 
st ore this value back to the data base. 

When the user selects OK, the update will run. 
INPUT: 

SQL> UPDATE BALANCES SET CURR_BAL = 'new-value' WHERE ACCOUNT_ID = 6; 
SQL> COMMIT; 

When theuser selects Cancel, the rollback st at ement is issued. 
INPUT: 

SQL> ROLLBACK; 

When the dialog box isloaded using Sybase SQL, t hese SQL statements are executed 
INPUT: 

1> begin transaction 

2> select CUSTOMERS . Name , BALANCES . Curr_Bal, BALANCES .Account_ID 
3> from CUSTOMERS, BALANCES 

4> where CUSTOMERS . Name = "Rebecca Little" 

5> and CUSTOMERS . Customer_ID = BALANCES .Account_ID 

6> go 

Thedialogboxallowstheuser tochangethecurrent account balance,soyou can 
store this value back to the data base. 

Here again, when the OK button is selected,the update will run. 



INPUT: 



1> update BALANCES set Curr_BAL = 'new-value' WHERE Account_ID = 6 
2> commit transaction 

3> go 

When theuser selects Cancel, the rollback st at ement is issued. 
INPUT: 

1> rollback transaction 

2> go 

The rollback statement cancels the entiretransact ion. When you arenesting 
transactions, the rollback st at ement completely cancel s all the transactions, rolling 
themback to the beginning of the outermost transaction. 

If no transaction is currently act ive, issuing the rollback st at ement or the commit 
command has no effect on the database system. (Think of themas dead commands with no 
purpose.) 

Aft er the commit statement has been executed,all actionswith thetransaction are 
executed.At th is point it istoolatetoroll backthetransaction. 

Using Transaction Savepoints 

Rolling back a transaction cancelsthe entire transaction.But suppose you want to 
"semicommit "your t r an sact ion midway through its statements.Both Sybase and Oracle 
SQLallow you to save the tran sact ion with a savepoint.Fromthat point on, if a 
rollback isissued,thetransactionisrolledbacktothe savepoint . Al 1 st at ement s t hat 
were executed upto the point of the savepoint are saved. The syntax for creating a 
savepoint using Or acl e SQL is as fol 1 ows: 

SYNTAX: 

SAVEPOINT savepoint_name; 

Sybase SQL Server's syntax to create a savepoint is the following: 
SYNTAX: 

save transaction savepoint_name 

This fol 1 owing exampl e uses Or acl e SQL synt ax. 



INPUT: 



SQL> SET TRANSACTION; 

SQL> UPDATE BALANCES SET CURR_BAL = 25000 WHERE ACCOUNT_ID 
SQL> SAVEPOINT save_it; 

SQL> DELETE FROM BALANCES WHERE ACCOUNT_ID = 5; 
SQL> ROLLBACK TO SAVEPOINT save_it; 
SQL> COMMIT; 

SQL> SELECT * FROM BALANCES; 

The BALANCES table. 



Aver age_Bal 


Curr_Bal 


Account _ID 


1298.53 


854.22 


1 


5427.22 


6015.96 


2 


211.25 


190.01 


3 


73.79 


25.87 


4 


1285.90 


25000.00 


5 


1234.56 


1543.67 


6 


345.25 


348.03 


7 


1250.76 


1431.26 


8 



This exampl e uses Sybase SQL synt ax: 
INPUT: 

1> begin transaction 

2> update BALANCES set Curr_Bal = 25000 where Account_ID = 
3> save transaction save_it 

4> delete from BALANCES where Account_ID = 5 
5> rollback transaction save_it 
6> commit transaction 

7> go 

1> select * from BALANCES 

2> go 

The BALANCES table. 



Aver age_Bal 


Curr_Bal 


Account _ID 


1298.53 


854.22 


1 


5427.22 


6015.96 


2 


211.25 


190.01 


3 


73.79 


25.87 


4 


1285.90 


25000.00 


5 



1234.56 


1543.67 


6 


345.25 


348.03 


7 


1250.76 


1431.26 


8 



The pr eviou s exampl es created a savepoint cal 1 ed save_it. An update was made to the 
database that changed the value of the curr_bal column of the balances t abl e. You 
then saved th is change asa savepoint .Following this save, you executed a delete 
statement, but you rolled the transaction back to the savepoint immediately 
t her eaft er . Then you execut ed commit transaction, which commit t ed al 1 commands u 
to the savepoint . Had you executed a rollback transaction aft er the rollback 
transaction savepoint_name command, the entire transaction would have been rolle 
back and no changeswould have been made. 

This exampl e uses Or acl e SQL synt ax: 
INPUT: 

SQL> SET TRANSACTION; 

SQL> UPDATE BALANCES SET CURR_BAL = 25000 WHERE ACCOUNT_ID = 5; 
SQL> SAVEPOINT save_it ; 

SQL> DELETE FROM BALANCES WHERE ACCOUNT_ID = 5; 
SQL> ROLLBACK TO SAVEPOINT save_it ; 
SQL> ROLLBACK; 

SQL> SELECT * FROM BALANCES; 

The BALANCES table. 



Aver age_Bal 


Curr_Bal 


Account _ID 


1298.53 


854.22 


1 


5427.22 


6015.96 


2 


211.25 


190.01 


3 


73.79 


25.87 


4 


1285.90 


1473.75 


5 


1234.56 


1543.67 


6 


345.25 


348.03 


7 


1250.76 


1431.26 


8 



This exampl e uses Sybase SQL synt ax: 
INPUT: 

1> begin transaction 



2> update BALANCES set Curr_Bal = 25000 where Account_ID = 5 
3> save transaction save_it 

4> delete from BALANCES where Account_ID = 5 
5> rollback transaction save_it 
6> rollback transaction 

7> go 

1> select * from BALANCES 

2> go 

The BALANCES table. 



Aver age _isai 




ac c o uni _iu 


1298.53 


854.22 


1 


5427.22 


6015.96 


2 


211.25 


190.01 


3 


73.79 


25.87 


4 


1285.90 


1473.75 


5 


1234.56 


1543.67 


6 


345.25 


348.03 


7 


1250.76 


1431.26 


8 



Summary 

A transaction can be defined as an organized unit of work.Atransaction usually 
performs a series of operations that depend on previously executed operations. If one of 
these operations is not executed properly or if data ischangedfor some reason, there st 
of theworkin a transaction shouldbecanceled.Otherwise,if all statementsare 
executed correctly,the transact ion's work should be saved. 

Theprocessof cancel in g a transaction is called a rollback.Theprocessof saving the 
work of a correctly executed transaction is called a commit . SQL synt ax support s t hese 
twoprocessesthrough syntax simil ar to the following two statements: 

SYNTAX: 

BEGIN TRANSACTION 

statement 1 

statement 2 

statement 3 
ROLLBACK TRANSACTION 



or 



SYNTAX: 



BEGIN TRANSACTION 

statement 1 

statement 2 

statement 3 
COMMIT TRANSACTION 

Q&A 

Q If Ihave a groupof transactions and one transaction is unsuccessful, will 
the rest of the transactions process? 

A No. The en t ire group mu st run successful 1 y. 

Q Af t er issuing the commit command, Idiscoveredthat I made a mist ake. How 
can I correct the error? 

A Use the delete, insert, and update c o mma n d s . 

Q Must I issue the commit command after everytransaction? 

A No. But it is safer todosotoensurethat no errorsw ere ma deandno previous 
transact ions are 1 eft hanging. 

Workshop 

The Workshopprovidesquiz questionsto help sol idif y your under standing of the 
material cover ed, a s wel 1 as exercises t o provide you wit h experience in using what you 
have learned. Try to answer the quiz and exercise questions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. When nest in g t r an sact ion s, does issuing a rollback transaction command 
cancel the current tran sact ion and roll back the batch of statementsintothe 
upper -level transaction?Whyor why not? 

2. Can savepoint s be used to "save off" port ions of a t ran sact ion ? Why or why not? 

3. Can a commit command be used by it sel f or mu st it be embedded? 

4. If you issue the commit command and then discover a mist ake, can you st il 1 u se 



t h e rollback c o mma n d ? 

5. Will using a savepoint in the middle of a transaction save all that happened 
before it automatically? 

Exercises 

1. Use Per sonal Oracle7 syntax and correct the syntax (if necessary)for the 
fol 1 owing: 

SQL> START TRANSACTION 

INSERT INTO CUSTOMERS VALUES 

( ' SMITH ' , ' JOHN ' ) 
SQL> COMMIT; 

2. Use Per sonal Oracle7syntax and correct the synt ax (if necessary)for the 
fol 1 owing: 

SQL> SET TRANSACTION; 

UPDATE BALANCES SET CURR_BAL = 25000; 
SQL> COMMIT; 

3. Use Personal Oracle7 syntax and correct the syntax (if necessary) for the 
fol 1 owing: 

SQL> SET TRANSACTION; 

INSERT INTO BALANCES VALUES 

('567.34', '230.00', '8'); 
SQL> ROLLBACK; 
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- Day 12 - 
Database Security 

Today we discuss da t abase secur it y. We specifical 1 y 1 ook at var iou s SQL st at ement s and 
constructsthat enableyou to administ er and effect ively manage a relational data base. 
Like many other topicsyou have studied thusfar,how a data base management system 
impl ements secur it y varieswidely among products.We focuson the popular data base 
product Oracle7tointroducethist opic. By the end of the day, you will under st and and 
be able to do the following: 

• Cr eat e u ser s 

• Change passwords 

• Cr eat e r ol es 

• Use views for secur it y purposes 

• Use synonyms in pi ace of views 

Wanted: Database Administrator 

Secur it y is an oft en -over 1 ooked aspect of da t abase design . Most comput er professional s 
en t er the comput er wor 1 d wit h some kn owl edge of comput er pr ogr amming or hardware, 
and they tend to concentrate on those areas. For instance,if your boss asked you to 
work on a brand-new project that obviously required some type of relational database 
design, what woul d be your first step? After choosing some t ype of hardware and 
soft war e basel ine, you would pr obabl y begin by designing the basic da t abase for the 



pr oject . This phase woul d gradual 1 y be spl it up among several peopl e-one of t hem a 
graphical user interface designer, another a low -level component buil der . Per h aps you , 
aft er reading t his book, might be asked to code the SQLqueriesto provide the gutsof 
the appl icat ion . Al ong with this task comes the responsibility of actually administering 
and maintaining the database. 

Many t imes, 1 it tie thought or planning goes in to the actual product ion phase of the 
appl icat ion . What happens when many users are allowed to use the application across a 
wide area network (WAN)? Wit h t od ay's power ful per son al compu t er software and with 
technologiessuch asMicrosoft's Open Da t abase Connect ivit y (ODBC), any u ser wit h 
accesstoyournetworkcanfindawaytoget at yourdatabase.(Wewon't even br in gup 
the compl exit ies in volved when your company decidestohookyour LAN to the Int ernet 
or some other wide-ranging computer network!) Are you prepared to face this situation? 

Fortunatelyfor you, softwaremanufacturers provide most of thetoolsyou needto 
handle this security pr obi em. Every new release of a network o per at ing syst em faces 
mor e st ring en t secur it y r equir emen t s t han it s predecessor s. In a dd it ion , most major 
da t abase vendor s buil d some degree of secur it y int o t heir pr o duct s, which exist s 
independent 1 y of your oper at ing syst em or net work secur it y . Impl emen t at ion of t hese 
secur it y featuresvarieswidely from product to product. 

Popular Database Products and Security 

As you know by now, many rel ational data base syst ems are vying for your business. 
Everyvendor wantsyou for short-andlong-termreasons.Duringthedevel opmen t 
phase of a project , you might purchase a smal 1 number of product licensesfor testing, 
devel opmen t ,and so forth. However, the total number of licensesrequired for your 
production database can reach the hundreds or even thousands. In addition, when you 
decide to use a particular data base product, the chances are good that you will stay 
with that product for yearsto come. Her e ar e some point s t o keep in mind when you 
examine t hese pr oduct s: 

• Microsoft FoxPro database management systemis a powerful database systemthat 
is u sed prima ril y in singl e-u ser en vir on men t s. FoxPr o u ses a 1 imit ed subset of SQL. 
No security measures are provided with the system. It al so uses an Xbase file 
format, w it h each file containing one table. Indexes are stored in separ at e fil es. 

• Microsoft Access rel at ion a 1 dat aba se man a g emen t syst em impl ement s more of SQL. 
Access is st ill intendedfor useon t he PC pi at for m, al t hough it doescontain a 
rudiment ary secur it y syst em. The product enablesyou tobuildqueriesand store 

t hem wit h in the dat abase. In add it ion, t he en t ire dat abase and all it s object s exist 
wit h in one fil e. 



• Or acl e7 rel at ional dat abase management syst em support s near 1 y t he ful 1 SQL 



standard.In addition,Oraclehasaddeditsown extension to SQL,called PL*SQL. 
It contains full security features, including the capability to create roles and 
assign permissions and pr ivil eges on object s in the da t abase. 

• Sybase SQL Server is simil ar in power and featuresto the Oracle product. SQL 
Server alsoprovidesa widerangeof securityfeaturesandhasitsown extensions 
to the SQLlanguage,called Transact-SQL. 

The purpose behind describing t hese pr oduct s is t o il 1 u st r at e t h at not all software is 
suit abl e for every appl icat ion . If you are in a bu sine ss environment , your opt ions may be 
1 imit ed.Factorssuch ascost and performance are extremely import ant . However , 
without adequate security measures, any savings your database creates can be easily 
offset by security problems. 

How Does a Database Become Secure? 

Up to th is point you haven't worried much about the "security"of the data bases you 
have created. Has it occurred to you that you might not want other users to come in 
and tamper with the database information you have so carefully entered? What would 
your reaction be if you logged on to the server one morning and discovered that the 
dat abase you had si aved over had been dropped (remember how sil ent the drop database 
command is)? We examine in some det ail how one popul ar dat abase management syst em 
(Per sonal Oracle7)enablesyou to set upa secure data base. You will beableto apply 
most of t his in for mat ion to other dat abase management syst ems, so make sure you read 
t his in for mat ion even if Or acl e is not your syst em of choice. 



TIP: Keep t he fol 1 owing quest ions in mind asyou pi an your security syst em: 

• Who gets the DBA role? 

• Howmanyuserswill needaccesstothedatabase? 

• Whichuserswill needwhichprivilegesandwhichroles? 

• How will you remove users who no longer need access to the data base? 



Personal Oracle7 and Security 

Or acl e7 impl ements security by using three constructs: 
• Users 



• Roles 



• Privileges 

Creating Users 

Usersare account namesthat are allowed to log on to the Oracle data base. The SQL 
syntax used to create a new user follows. 

SYNTAX: 

CREATE USER user 

IDENTIFIED {BY password | EXTERNALLY} 
[DEFAULT TABLESPACE tablespace] 
[TEMPORARY TABLESPACE tablespace] 

[QUOTA {integer [K|M] | UNLIMITED} ON tablespace] 
[PROFILE profile] 

If the by password opt ion is chosen, the systemprompt s the user to enter a password each 
t ime he or shelogson.Asan exampl e,create a user name for your se If: 

INPUT/OUTPUT: 

SQL> CREATE USER Bryan IDENTIFIED BY CUTIGER; 

User created. 

Each t ime 1 1 og on wit h my username Bryan, I amprompt ed t o ent er my password: cutiger. 

If t he externally opt ion is chosen, Or aclerelie son your compu t er syst em 1 ogon n a me 
and password. When you log on to your syst em, you have essentially logged on to 
Or acl e. 



NOTE: Some impl ementations allow you to use the external, or oper at ing 
system, password as a default when using SQL (identified externally). 
However , we recommend that you force the user to enter a password by 
utilizing the identified BYclause (identified by password). 



Asyoucanseefroml ooking at the rest of the create user syntax,Oracle also allows 
you to set updefault table spaces and quotas. You can learn more about these topics by 
examining the Oracle documentation. 

As wit h every ot her create command you have learned about in thisbook,thereisalso 



an alter user c o mma n d . It 1 ooks 1 ike t his: 



SYNTAX: 

ALTER USER user 

[IDENTIFIED {BY password | EXTERNALLY}] 
[DEFAULT TABLESPACE tablespace] 
[TEMPORARY TABLESPACE tablespace] 

[QUOTA {integer [K|M] | UNLIMITED} ON tablespace] 
[PROFILE profile] 

[DEFAULT ROLE { role [, role] ... 

| ALL [EXCEPT role [, role] ...] | NONE}] 

You can use this command to change all the user's options, including the password and 
profile. For example, to change the user Bryan's password, you type this: 

INPUT/OUTPUT: 

SQL> ALTER USER Bryan 

2 IDENTIFIED BY ROSEBUD; 

User altered. 

To change the default tablespace,t ype t his: 

INPUT/OUTPUT: 

SQL> ALTER USER RON 

2 DEFAULT TABLESPACE USERS; 

User altered. 

To remove a u ser , simpl y issue the drop user command, which removes the u ser 's entry in 
the syst em dat abase. Her e's t he synt ax for t his command: 

SYNTAX: 

DROP USER user_name [CASCADE]; 

If t he cascade opt ion is u sed, al 1 object s owned by u ser name are dropped along with the 
u ser 's account . If cascade is not u sed and the u ser denot ed by user_name st il 1 owns 
object s, that user is not dropped. This feat ure is somewhat confusing, but it is useful if 
you ever want to dropusers. 

Creating Roles 

Aroleisaprivilegeor set ofprivilegesthat allowsauser to per for m cert a in functions 



in the database. To grant a role to a user, use the following syntax: 
SYNTAX: 

GRANT role TO user [WITH ADMIN OPTION] ; 

If with admin option is used,that user can then grant rolesto other users. Isn't power 
exhil ar at ing? 

To remove a role,use the revoke command: 
SYNTAX: 

REVOKE role FROM user; 

When you log on to the syst emu sing the account you created earlier, you have 
exhausted the limit s of your permissions. You can log on, but that is about all you can 
do.Oracleletsyou register asoneof threeroles: 

• Connect 

• Resource 

• DBA (or database administrator) 

These three roleshave varying degrees of privileges. 

NOTE: If you have the appropriate privileges, you can create your own role, 
grant privilegesto your role,andthen grant your roleto a user for 
fur t her secur it y . 

The Connect Role 

The Connect rolecan bethought of asthe entry -level role.Auser whohasbeen 
granted Connect role accesscan be granted variousprivilegesthat allow him or her to 
do something with a database. 

INPUT/OUTPUT: 

SQL> GRANT CONNECT TO Bryan; 

Grant succeeded. 



The Connect role enablesthe user to select, insert, upd ate, and delete recordsfrom 
t abl es bel on gin g to other users (after the appropriate permissions have been granted). 
Theuser canal so createtables, views, sequences, clu st ers, and synonyms. 

The Resource Role 

The Resource role gives the user more access to Oracle databases. In addition to the 
permission sthat canbegrantedtotheConnect role,Resourcerolescan alsobegranted 
permission to create procedures, triggers, and indexes. 

INPUT/OUTPUT: 

SQL> GRANT RESOURCE TO Bryan; 

Grant succeeded. 

The DBA Role 

The DBArole includesall privileges.Userswith th is role are able to do essentially 
anything they want to the data base system. You should keep the number of u ser s wit h 
t his r ol e to a minimum t o en sur e syst em in t egr it y . 

INPUT/OUTPUT: 

SQL> GRANT DBA TO Bryan; 

Grant succeeded. 

Aft er the t hr ee preceding st eps, user Bryan was grantedtheConnect, Re source, and 
DBArole s. This is so me what redundant becausetheDBArole encompasses the ot her two 
roles, so you can dropthemnow: 

INPUT/OUTPUT: 

SQL> REVOKE CONNECT FROM Bryan; 

Revoke succeeded. 

SQL> REVOKE RESOURCE FROM Bryan; 

Revoke succeeded. 

Bryan can doeverythingheneedstodowith theDBArole. 

User Privileges 

After you decide which rolesto grant your u ser s, your next stepis deciding which 



permissions these user swill haveon da t abase object s. (Oracl e7 cal 1 s these permissions 
pr ivil eges.) The t ypes of pr ivil eges var y, depending on what role you have been granted. 
If you actually create an object, you can grant privilegeson that object to other users 
as long as their role permit s access to that privilege. Oracle defines two types of 
pr ivil eges that can be granted to users: syst em pr ivil eges and object pr ivil eges. (See 
Tables 12.1 and 12.2.) 

Syst em pr ivil eges apply systemwide. The syntax used to grant a syst em pr ivil ege is as 
fol 1 ows: 

SYNTAX: 

GRANT system_privilege TO {user_name | role | PUBLIC} 
[WITH ADMIN OPTION] ; 

with admin option enables the grantee to grant t his pr ivil ege to someone else. 

User Access to Views 

The fol 1 owing command permit s all usersof the systemto have create view access 
within their own schema. 

INPUT: 

SQL> GRANT CREATE VIEW 
2 TO PUBLIC; 

OUTPUT: 

Grant succeeded. 
ANALYSIS: 

The public keywordmeansthat everyonehas create view pr ivil eges. Obviou si y, t hese 
syst em privileges enable the grantee to have a lot of access to nearly all the system 
settings. Syst em pr ivil eges should be granted only to special usersor to userswho have 
a need to use the sepr ivil eges. Table 12.1 shows the syst em pr ivil eges you will find in the 
helpfilesincluded with Per sonal Or acl e7. 



WARNING: Use caut ion when grant in g pr ivil eges t o public. Grant ing 
public givesall userswith accesstothedatabaseprivilegesyou maynot 
want t hem t o have. 



Table 12.1. System privileges in Oracle7. 



Syst em Pr ivil ege 


Operations Permitted 


ALTER ANY INDEX 


Allowsthe granteesto alter any index in any schema. 


ALTER ANY PROCEDURE 


Allows the grantees to alter any stored procedure, function, 
or package in any schema. 


ALTER ANY ROLE 


Allows the grantees to alter any role in the database. 


ALTER ANY TABLE 


Allowsthe granteesto alter any table or view in the schema. 


ALTER ANY TRIGGER 


Al 1 ows t he gr ant ees t o enabl e, disabl e, or compil e any 
database trigger in any schema. 


ALTER DATABASE 


Allowsthe granteesto alter the data base. 


ALTER USER 


Al 1 ows t he gr ant ees t o al t er any u ser . This pr ivil ege 

oUlIlUlUCs lllc gl olllcc IU lllallgC allUlUCI USCI SpaSSWUIUUI 

authentication method, assign quotason any table space, set 
defaul t and t empor ary t a bl e spaces, and assign a profile and 
def aul t r ol es. 


CREATE ANY INDEX 


Allowsthe granteesto create an index on any table in any 
schema . 


CREATE ANY PROCEDURE 


Allowsthe granteesto create stored procedures, functions, 
and packages in any schema. 


CREATE ANY TABLE 


Allowsthegranteestocreatetablesin any schema. The 
owner of the schema containing the table must have space 
quota on the tablespace to contain the table. 


CREATE ANY TRIGGER 


Allowsthe granteesto create a data base trigger in any 
schema associated with a table in any schema. 


CREATE ANY VIEW 


Allows the grantees to create views in any schema. 


CREATE PROCEDURE 


Allowsthe granteesto create stored procedures, functions, 
and packages in their own schema. 


CREATE PROFILE 


Allowsthe granteesto createprofiles. 


CREATE ROLE 


Allows the grantees to create roles. 


CREATE SYNONYM 


Allowsthe granteesto create synonyms in their own schema s. 


CREATE TABLE 


Allowsthegranteestocreatetablesin their own schema s. To 
create a t abl e, t he granteesmust also have space quota on the 
tablespace to contain the table. 


CREATE TRIGGER 


Allowsthe granteesto create a data base trigger in their own 
schema s. 



CREATE USER 


Al 1 ows t he gr ant ees t o cr eat e u ser s. This pr ivil ege al so 
allowsthe creator to assign quotason any table space, set 
oeiauii anci i empor ary taoiespaces, ana assign a pronie as pa r t 
of a create user st at ement . 


CREATE VIEW 


Allows the grantees to create views in their own schema s. 


DELETE ANY TABLE 


aiiows tne grantees to aeiete rows iromtaDies or views in 
any schema or truncate tablesin any schema . 


DROP ANY INDEX 


Allowsthe granteesto drop indexes in any schema. 


DROP ANY PROCEDURE 


/\iiows ine graiiiees 10 uropsioreu proceuures,iuiiciions, or 
packages in any schema. 


DROP ANY ROLE 


Allowsthe granteesto droproles. 


DROP ANY SYNONYM 


Allowsthe granteesto dropprivate synonyms in any schema. 


DROP ANY TABLE 


Allows the grantees to droptablesin any schema. 


DROP ANY TRIGGER 


Allows the grantees to drop database triggers in any schema. 


DROP ANY VIEW 


Allows the grantees to dropviewsin any schema. 


DROP USER 


Allows the grantees to dropusers. 


EXECUTE ANY PROCEDURE 


Al lowsthegranteestoexecute procedures or functions 
^sianuaioiie or pa tKageuj or reiereiite pu di it pa t k a g e 
var iabl es in any schema . 


GRANT ANY PRIVILEGE 


Allowsthe granteesto grant any systemprivilege. 


GRANT ANY ROLE 


Allowsthe granteesto grant any role in the data base. 


INSERT ANY TABLE 

X ill O Ul\ X nil X X FJ * * * ' * ' 


aiiows tne grantees to insert rows in to taoies anci views in 
any schema. 


LOCK ANY TABLE 


Allowsthe granteesto lock tables and views in any schema. 


SELECT ANY SEQUENCE 


Allowsthe granteesto reference sequences in any schema. 


SELECT ANY TABLE 


aiiows ine grantees to query taoies, views, or snapsnois in 
any schema. 


UPDATE ANY ROWS 


Allowsthe granteesto update rows in tables. 



Object pr ivil ege s are pr ivil eges t hat can be u sed again st specific da t abase object s. Tabl e 
12.2 1 ist s t he object pr ivil eges in Oracl e7. 



Table 12.2. Object privileges enabled under Oracle7. 



ALL 



ALTER 

DELETE 

EXECUTE 



INDEX 



INSERT 
REFERENCES 
SELECT 
UPDATE 



You can use the following formof the grant st at emen t to give ot her u ser s access to 
your t abl es: 

SYNTAX: 

GRANT {object_priv | ALL [PRIVILEGES] } [ (column 
[ , column] . . . ) ] 

[, {object_priv | ALL [PRIVILEGES]} [ (column 
[ , column] . . . ) ] ] ... 
ON [ schema .] object 

TO {user | role | PUBLIC} [, {user | role | PUBLIC}] ... 
[WITH GRANT OPTION] 

To remove the object privilegesyou have gr anted to someone, use the revoke command 
with the following syntax: 

SYNTAX: 

REVOKE {object_priv | ALL [PRIVILEGES] } 
[, {object_priv | ALL [PRIVILEGES]} ] 
ON [ schema .] object 

FROM {user | role | PUBLIC} [, {user | role | PUBLIC}] 
[CASCADE CONSTRAINTS] 

From Creating a Table to Granting Roles 

Create a table named salaries with the following structure: 
INPUT: 

NAME, CHAR (30) 
SALARY, NUMBER 
AGE, NUMBER 

SQL> CREATE TABLE SALARIES ( 

2 NAME CHAR (30) , 

3 SALARY NUMBER, 

4 AGE NUMBER) ; 



OUTPUT: 



Table created. 



Now, create two users-- Jack and Jil 1 : 
INPUT/OUTPUT: 



SQL> create user Jack identified by Jack; 

User created. 

SQL> create user Jill identified by Jill; 

User created. 

SQL> grant connect to Jack; 

Grant succeeded. 

SQL> grant resource to Jill; 

Grant succeeded. 



ANALYSIS: 



So far, you havecreatedtwousersandgrantedeach a different role. Therefore, they 
wil 1 ha ve differ en t capabil it ies when working withthedatabase.First create the 
salaries t abl e wit h the f ol 1 owing inf or mat ion : 

INPUT/OUTPUT: 

SQL> SELECT * FROM SALARIES; 

NAME SALARY AGE 



JACK 35000 29 

JILL 48000 42 

JOHN 61000 55 

You couldthen grant variousprivilegestothistablebasedon some ar bit raryrea sons 
for t his exampl e. We are assuming that you currently have DBAprivileges and can 
grant anysystemprivilege.Even if you do not have DBA privileges, you can still grant 
object privileges on the salaries table because you own it (assuming you just created 
it). 

Because Jack belongs only to the Connect role, you want himtohaveonly select 
pr ivil eges. 

INPUT/OUTPUT: 



SQL> GRANT SELECT ON SALARIES TO JACK; 



Grant succeeded. 



Because Jill belongsto the Resource role, you allow her to select and insert some data 
in to the table.To liven thingsupa bit, allow Jill to update values only in the salary 
fiel d of t he salaries t abl e. 

INPUT/OUTPUT: 

SQL> GRANT SELECT, UPDATE (SALARY) ON SALARIES TO Jill; 

Grant succeeded. 

Now that this table and these usershave been created, you need to look at how a user 
accesses a table that was created by another user. Both Jack and Jill have been granted 
select access on the salaries t abl e. However , if Jack t r ies t o access t he salaries t abl e, 
he wil 1 be t ol d t hat it does not exist becau se Or acl e r equir es t he u ser n a me or schema 
that owns the table to precede the table name. 

Qualifying a Table 

Make a note of the u ser name you used to create the salaries t abl e (mine was Bryan). 
For Jack to select data out of the salaries t abl e, he mu st address t he salaries t abl e 
with that user name. 

INPUT: 

SQL> SELECT * FROM SALARIES; 
SELECT * FROM SALARIES 



OUTPUT: 

ERROR at line 1: 

ORA-00942: table or view does not exist 

Here Jack was warned that the table did not exist . Now use the owner's user name to 
ident ify t he t abl e: 

INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM Bryan . SALARIES ; 

NAME SALARY AGE 



JACK 35000 29 

JILL 48000 42 



JOHN 61000 55 

ANALYSIS: 

You can see that now t he query worked. Now t est out Jill 's access pr ivil eges. Fir st 1 og 
out of Jack's logon andlogon again asJill (u sin g t he password Jill). 

INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM Bryan . SALARIES ; 



NAME SALARY AGE 



JACK 35000 29 

JILL 48000 42 

JOHN 61000 55 



That worked just fine. Now try to insert a new record into the table. 
INPUT/OUTPUT: 

SQL> INSERT INTO Bryan . SALARIES 

2 VALUES ('JOE', 85000, 38); 
INSERT INTO Bryan . SALARIES 



ERROR at line 1: 

ORA-01031: insufficient privileges 
ANALYSIS: 

This oper at ion did not workbecauseJill does not have insert pr ivil eges on the salaries 
table. 

INPUT/OUTPUT: 

SQL> UPDATE Bryan . SALARIES 

2 SET AGE = 42 

3 WHERE NAME = ' JOHN ' ; 
UPDATE Bryan . SALARIES 



ERROR at line 1: 

ORA-01031: insufficient privileges 



ANALYSIS: 



Once again, Jill tried to go around the privileges that she had been given. Naturally, 
Or acle caught th is error and corrected her quickly. 

INPUT/OUTPUT: 

SQL> UPDATE Bryan . SALARIES 

2 SET SALARY = 35000 

3 WHERE NAME = ' JOHN ' ; 

1 row updated. 

SQL> SELECT * 

2 FROM Bryan. SALARIES; 

NAME SALARY AGE 



JACK 35000 29 

JILL 48000 42 

JOHN 35000 55 

ANALYSIS: 

Youcan seenowthat theupdateworksaslongasJill abidesbytheprivilegesshehas 
been given. 

Using Views for Security Purposes 

Aswe mentioned on Day 10, "Creating Views and Indexes," views are virtual tables that 
you can use to present a view of data that is different fromthe way it physic ally exist s 
in the database. Today you will learn more about how to use viewsto impl ement 
secur it y me a sur es. Fir st , however , we expl a in how viewscan simpl if y SQL st at ement s. 

Earlier you learned that when a user must access a table or database object that 
another user owns, that object must be referenced with a username. As you can imagine, 
this procedure can get wordy if you have to write writing several SQL queries in a row. 
More import ant, novice userswould be required to det ermine the owner of a table 
before they could select the contentsof a table, which is not something you want all 
youruserstodo.One simpl e sol ut ion is shown in t he f ol 1 owing par agr aph . 

A Solution to Qualifying a Table or View 

Assume that you are logged on as Jack, your friend fromearlier exampl es. You learned 
that for Jack to look at the contentsof the salaries t abl e, he must use t he fol 1 owing 
st at ement : 



INPUT: 



SQL> SELECT * 

2 FROM Bryan. SALARIES; 



OUTPUT: 



NAME 



SALARY 



AGE 



JILL 



JOHN 



JACK 



35000 
48000 
35000 



29 
42 
55 



If you were to create a view named salary_view, a u ser could simpl y select fromthat 
view . 

INPUT/OUTPUT: 

SQL> CREATE VIEW SALARY_VIEW 

2 AS SELECT * 

3 FROM Bryan. SALARIES; 

View created. 

SQL> SELECT * FROM SALARY_VIEW; 

NAME SALARY AGE 



JACK 35000 29 

JILL 48000 42 

JOHN 35000 55 

ANALYSIS: 

The preceding query returned the same values as the recordsreturned from 

Bryan . SALARIES. 

Using Synonyms in Place of Views 

SQLalsoprovidesan object known asa synonym. A synonym provides an aliasfor a table 
t o simpl if y or minimize keystrokeswhen using a table in an SQL st at emen t . Ther e ar e 
two types of sy nony ms: private and public. An y u ser with there so urce role can createa 
pr ivat e synonym. On the other hand,only a user with the DBA role can create a public 
synonym. 

The syntax for a public synonymfol 1 ows. 



SYNTAX: 



CREATE [PUBLIC] SYNONYM [ schema .] synonym 



FOR [ schema .] object [ gdblink] 

In the preceding example, you could have issued the following command to achieve the 
same r esul t s: 

INPUT/OUTPUT: 

SQL> CREATE PUBLIC SYNONYM SALARY FOR SALARIES 

Synonym created. 

Then log back on to Jack and type this: 

INPUT/OUTPUT: 

SQL> SELECT * FROM SALARY; 

NAME SALARY AGE 

JACK 35000 29 

JILL 48000 42 

JOHN 35000 55 

Using Views to Solve Security Problems 

Suppose you changed your mind about Jack and Jill and decided that neither of them 
should be able to look at the salaries t abl e compl etely.You can use viewsto change 
this situation and allow themto examine only their own information. 

INPUT/OUTPUT: 

SQL> CREATE VIEW JACK_SALARY AS 

2 SELECT * FROM BRYAN . SALARIES 

3 WHERE NAME = ' JACK ' ; 

View created. 
INPUT/OUTPUT: 

SQL> CREATE VIEW JI LL_S ALARY AS 

2 SELECT * FROM BRYAN . SALARIES 

3 WHERE NAME = ' JILL ' ; 

View created. 
INPUT/OUTPUT: 

SQL> GRANT SELECT ON JACK_SALARY 



2 TO JACK; 

Grant succeeded. 

INPUT/OUTPUT: 

SQL> GRANT SELECT ON JI LL_S ALARY 
2 TO JILL; 

Grant succeeded. 
INPUT/OUTPUT: 

SQL> REVOKE SELECT ON SALARIES FROM JACK; 

Revoke succeeded. 

INPUT/OUTPUT: 

SQL> REVOKE SELECT ON SALARIES FROM JILL; 

Revoke succeeded. 

Now log on as Jack and test out the view you created for him. 
INPUT/OUTPUT: 

SQL> SELECT * FROM Bryan . JACK_SALARY ; 

NAME SALARY AGE 

Jack 35000 29 

INPUT/OUTPUT: 

SQL> SELECT * FROM PERKINS . SALARIES ; 

SELECT * FROM PERKINS . SALARIES 

ERROR at line 1: 

ORA-00942: table or view does not exist 

Log out of Jack's account and t est Jill 's: 
INPUT/OUTPUT: 

SQL> SELECT * FROM Bryan . JILL_SALARY; 

NAME SALARY AGE 



Jill 48000 42 

ANALYSIS: 

You can see that accessto the salaries t abl e was compl etely controlled using views. 
SQLenablesyou tocreatetheseviewsasyou likeandthen assign permissions to other 
users. This technique allows a great deal of flexibility. 

The syntax to dropa synonymis 
SYNTAX: 

SQL> drop [public] synonym synonym_name; 



NOTE :By now, you should under st and the import ance of keeping t o a 
minimum t he number of peopl ewith DBAroles.Auser with thisaccesslevel 
can have complete access to all commands and operations within the 
database. Note, however, that with Oracle and Sybase you must have DBA- 
level access (or SA-1 evel in Sybase) t o import or export data on the 
dat abase. 



Using the WITH GRANT OPTION Clause 

What do you t hink woul d happen if Jil 1 at t empt ed t o pass her update privil ege on t o 
Jack? At first glanceyou might think that Jill,because she was entrusted with the 
update privil ege, should be able to pass it on to other userswho are allowed that 
privil ege. However , u sing the grant st at emen t as you did ear 1 ier , Jil 1 cannot pa ss her 
privil ege s on to ot her s: 

SQL> GRANT SELECT, UPDATE (SALARY) ON Bryan . SALARIES TO Jill; 

Here is t he syn t ax f or t he grant statement that wasintroducedearlier today: 
SYNTAX: 

GRANT {object_priv | ALL [PRIVILEGES] } [ (column 
[ , column] . . . ) ] 

[, {object_priv | ALL [PRIVILEGES]} [ (column 
[ , column] . . . ) ] ] ... 
ON [ schema .] object 

TO {user | role | PUBLIC} [, {user | role | PUBLIC}] ... 
[WITH GRANT OPTION] 



What you are 1 ooking for is the with grant optioncI ause at the end of the grant 
statement.When object privileges are granted and with grant option is u sed, t hese 
pr ivil eges can be passed on to ot her s. So if you want to allow Jil 1 t o pass on t his 
privilege to Jack, you would do the following: 

INPUT: 

SQL> GRANT SELECT, UPDATE (SALARY) 

2 ON Bryan . SALARIES TO JILL 

3 WITH GRANT OPTION; 

OUTPUT: 

Grant succeeded. 

Jill could then log on and issue the following command: 
INPUT/OUTPUT: 

SQL> GRANT SELECT, UPDATE (SALARY) 
2 ON Bryan . SALARIES TO JACK; 

Grant succeeded. 

Summary 

Secur it y is an oft en -over 1 ooked t opic that can cause many pr obi ems if not pro per 1 y 
thought out and administ ered. Fort unat el y, SQL provides sever al useful commandsfor 
implementing security on a database. 

Users are origin ally created using the create user command, which set s up a u ser n a me 
and password for a user . After the user account has been set up, this user must be 
assigned to a role in order to accompl ish any work. The three roles available within 
Or acle7are Connect, Re so urce,andDBA. Each rolehasdifferent levelsof accessto 
thedatabase,with Connect being the simpl est and DBAhaving access to everything. 

The grant command gives a permission or privil ege to a user. The revoke command can 
take that permission or privilege away fromthe user. The two types of privileges are 
object privileges and system privil eges. The system privil eges should be monitored 
closely and should not be granted to inexperienced users. Giving inexperienced users 
access to commands allows themto (inadvertently perhaps) destroy data or databases 
you have painstakingly set up. Object privileges can be granted to give users access to 
individual object s exist in g in the owner 's da t abase schema . 

All thesetechniquesand SQL statements provide the SQL u ser with a broad range of 



toolsto use when setting upsystemsecurity.Although we focused on the security 
features of Oracle7,you can apply much of this information to the database systemat 
your site. Just remember that no matter what product you are using, it is important to 
enforce some level of database security. 

Q&A 

Qlunderstandthe need for security,but doesn't Oracle carry it a bit too 
far? 

A No, especial 1 y in 1 ar ger appl ic at ion s where t her e are mul t ipl e u ser s. Becau se 
different user s wil 1 be doing different t ypes of work in the data base, you '11 want 
t o 1 imit what u ser scan and can't do.Users should have only the necessary roles 
and privilegesthey need to do their work. 

Q It appear sthat thereisasecurityproblemwhentheDBAthat created my 
ID also knows the passwor d. Is this true? 

A Yes it is true. The DBAcreatesthe ID sand passwords. Therefore, users should 
u se the alter user command to change their ID and password immediat el y af t er 
receiving t hem. 

Workshop 

The Workshopprovidesquiz questionsto help sol idif y your under st an ding of t he 
material cover ed,aswell asexercisestoprovideyouwith experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
an swer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. What is wrong with the following statement? 

SQL> GRANT CONNECTION TO DAVID; 

2. True or Fal se (and why): Dropping a user will cause all objectsowned by that 
user to be dropped as wel 1 . 

3. What would happen if you created a table and granted select privilegeson the 
t abl e to public? 

4. Is the fol 1 owing SQL st at ement correct ? 



SQL> create user RON 

identified by RON; 

5.Isthefollowing SQLstatement correct? 

SQL> alter RON 

identified by RON; 

6. Is the fol 1 owing SQL st at ement correct ? 
SQL> grant connect, resource to RON; 

7. If you own a table, who can select fromthat table? 

Exercise 

1. Experiment wit h your da t abase syst em's secur it y by cr eat ing a t abl e and t hen by 
creating a user. Give this user various privileges and then takethemaway. 
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- Day 13 - 

Advanced SQL Topics 

Objectives 

Over the course of the past 12days,you have examined every major topic used to write 
powerful queriesto retrieve data froma database.You have also briefly explored 
aspect s of da t abase design and da t abase secur it y. Today's pur pose is t o cover advanced 
SQL t opics, which include the following: 

• Temporary t abl es 

• Cursors 

• St or ed procedures 

• Triggers 

• Embedded SQL 

NOTE: Today's examples use OracleVs PL/SQL and Micro soft /Sybase SQL 
Server's Transact -SQL implementations. We made an effort to give examples 
using bo t h fl avor s of SQL wherever possibl e.You do not need to own a copy 
of either the Oracle7 or the SQL Server da t abase product . Feel free to 
choose your data base product based on your requirements.(If you are 
reading thisto gain enough knowledge to begin a project for your job, 
chances are you won't have a choice.) 



NOTE:Although you can apply most of the exampl es wit hin t his book t o 
any populardatabase management system, thisstatement doesnot hold for 
all the material cover ed t oday. Many vendor s st il 1 do not support 
temporary tables, stored procedures, and triggers. Check your 
documentation to determine which of these features are included with 
your favorite database system. 



Temporary Tables 

The fir st advanced t opic we discuss is the u se of t empor ar y t abl es, which are simpl y 
t abl es t hat exist t empor aril y wit hin a data base and are auto ma tic ally dropped when 
the user logs out or their database connection ends. Transact -SQL creates these 
t empor ary t abl es in the tempdb dat abase. This da t abase is cr eat ed when you in st al 1 SQL 
Ser ver . Two t ypes of syntax are used to create a t empor ary t abl e. 

SYNTAX: 

SYNTAX 1 : 

create table #table_name ( 
fieldl datatype, 



fieldn datatype) 

Syntax 1 createsa table in the tempdb dat abase. This t abl e is cr eat ed wit h a unique 
n a me con sist in g of a combin at ion of the table name used in the create table command 
and a date-t ime st amp. A t empor ary t abl e is avail abl e only to it s cr eat or . Fift y u ser s 
coul d simul t aneou si y issue the following commands: 

1> create table #albums ( 
2> artist char (30), 
3> album_name char (50), 
4 > media_type int ) 

5> go 

The pound sign (#) bef or e t he t abl e's name is t he iden t if ier that SQL Ser ver u ses t o fl ag 
a t empor ary table. Each of the 50users would essentially receive a private table for his 
or her own use.Each user couldupdate,insert,anddeleterecordsfromthistable 
without worrying about other u ser s in val id at ing t he t abl e's dat a . This t abl e coul d be 
dropped as usual by issuing the following command: 



1> drop table #albums 



2> go 



The t abl e coul d al so be dropped auto ma tic ally when the user who created it logs out 
of the SQL Server. If you created this statement using some t ype of dynamic SQL 
connection (such as SQL Server's DB-Library), the table will be deleted when that 
dynamic SQL connect ion isclosed. 

Syntax 2 shows another way to create a temporary table on an SQL Server. This syntax 
produces a different result than the syntax used in syntax 1, so pay careful attention 
to the syntactical differences. 

SYNTAX: 

SYNTAX 2 : 

create table tempdb . . tablename ( 
fieldl datatype, 



fieldn datatype) 

Cr eat ing a t empor ar y t abl e using t he for mat of synt ax 2 st il 1 r esul t s in a t abl e being 
created in the tempdb da t abase. This t abl e's name has the same format as the name for 
the table created using syntax l.The difference is that this table is not dropped when 
t he user 's connect ion tothedatabaseends. Instead,theuser must actually issue a drop 
table command to remove thistable fromthe tempdb da t abase. 



TIP: Another way to get rid of a table that was created using the create 
table tempdb. .tablename syntaxistoshut down and rest art the SQL 
Server . This met hod r emoves al 1 t empor ary tablesfromthe tempdb da t abase. 



Examples 13.1 and 13.2 illustrate the fact that temporary tables are indeed temporary, 
u sing the two different forms of synt ax. Fol 1 owing t hese two exampl es, Exampl e 13.3 
il 1 ust r at es a common u sage of t empor ary t abl es: to t empor aril y store data returned 
froma query. This data can then be used with other queries. 

You need to create a database to use these examples. The database music is created with 
the fol 1 owing t abl es: 

• ARTISTS 

• MEDIA 

• RECORDINGS 



Use the following SQL statementsto create these tables: 



INPUT: 

1> create table ARTISTS ( 

2> name char (30), 

3> homebase char (40), 

4> style char (20) , 

5> artist_id int) 

6> go 

1> create table MEDIA ( 
2 > media_type int , 
3> description char (30), 
4> price float) 

5> go 

1> create table RECORDINGS ( 

2> artist_id int, 

3> media_type int, 

4> title char (50) , 

5> year int) 

6> go 



NOTE: Tabl es 13.1, 13.2, and 13.3 show some sampl e data for these tables. 



Table 13.1. The ARTISTS table. 



Name 


Homebase 


Styl e 


Artist_ID 


Soul Asyl um 


Minneapol is 


Rock 


1 


Maurice Ravel 


France 


CI assical 


2 


Dave MatthewsBand 


Char 1 ot t esvil 1 e 


Rock 


3 


Vince Gill 


Nash vil 1 e 


Count ry 


4 


Oingo Boingo 


Los Angel es 


Pop 


5 


Crowded House 


New Zeal and 


Pop 


6 


Mary Chapin-Carpent er 


Nash vil 1 e 


Count ry 


7 


Edward MacDowel 1 


U.S.A. 


CI assical 


8 



Table 13.2. The MEDIA table. 



Media_Type 


Descr ipt ion 


Pr ice 


1 


Record 


4.99 





2 


Tape 


9.99 


3 


CD 


13.99 


4 


CD-ROM 


29.99 


5 


DAT 


19.99 



Table 13.3. The RECORDINGS table. 



Art ist _Id 


|Media_Type 


iTitl e 

i 


Year 


1 


2 


Hang Time 


1988 


1 


3 


Made t o Be Broken 


1986 


2 


3 


Bol er o 


1990 


3 


5 


Under the Table and Dreaming 


1994 


4 


3 


When Love Finds You 


1 n n a 

1994 


5 


2 


Boingo 


1987 


5 


1 


Dead Man's Par t y 


1984 


6 


2 


Woodf ace 


1990 


6 


3 


Toget her Al one 


1993 


7 


5 


Come On , Come On 


1992 


7 


3 


St ones in the Road 


1994 


8 


5 


Second Piano Concerto 


1985 



Example 13.1 

You can create a temporary table in the tempdb da t abase. After inserting a dummy 
record in to thistable,log out. Aft er logging back in to SQL Server ,trytoselectthe 
dummy record out of the t empor ar y t abl e. Not e the r esul t s: 

INPUT: 

1> create table #albums ( 
2> artist char (30), 
3> album_name char (50), 
4 > media_type int ) 

5> go 

1> insert #albums values ("The Replacements", "Pleased To Meet Me", 1) 

2> go 

Now log out of the SQL Server connect ion using the exit (or quit) command. Aft er 
logging back in and switching to the data base you last used,try the following 
c o mma n d : 



INPUT: 



1> select * from #albums 
2> go 

ANALYSIS: 

Thistabledoesnot exist in thecurrent data base. 
Example 13.2 

Now create the table with syntax 2: 
INPUT: 

1> create table tempdb. .albums ( 

2> artist char (30), 

3> album_name char (50), 

4> media_type int) 

5> go 

1> insert #albums values ("The Replacements", "Pleased To Meet Me", 1) 

2> go 

After logging out and logging back in, switch to the database you were using when 
create table tempdb. .albums () wasissued;then issue the following command: 

INPUT: 

1> select * from #albums 

2> go 

This t ime, you get thefollowingresults: 
OUTPUT: 

artist album_name media_type 



The Replacements Pleased To Meet Me 1 



Example 13.3 

This exampl e shows a common u sage of t empor ar y t abl es: t o st or e t he r esul t s of compl ex 
queries for u se in 1 at er queries. 



INPUT: 



1> create table #temp_info ( 

2> name char (30), 

3> homebase char (40), 

4> style char (20) , 

5> artist_id int) 

6> insert #temp_info 

7> select * from ARTISTS where homebase = "Nashville" 

8> select RECORDINGS.* from RECORDINGS, ARTISTS 

9> where RECORDINGS . art is t_id = #temp_inf o . artist_id 

10> go 

The preceding bat ch of commands selectsout therecordinginformation for all the 
art ist s whose home base is Nashvil 1 e. 

The fol 1 owing command isanother waytowritetheset ofSQLstatementsusedin 
Exampl e 13.3: 

1> select ARTISTS.* from ARTISTS, RECORDINGS where ARTISTS . homebase = 
"Nashville" 

2> go 

Cursors 

A dat aba se cur sor is simil ar to the cur so r on a word processor screen.Asyou press the 
Down Arrow key, the cur sor scrolls down through the text one line at a t ime. Pressing 
the UpArrow key scrolls your cur sor upone line at a t ime. Hit t ing ot her keys such as 
Page Up and Page Down r esul t s in a 1 eap of several 1 ines in eit her direct ion . Dat abase 
cursors operate in the same way. 

Data base cursorsenable you to select a groupof data,scroll through the groupof 
records (often called a recordset), and examine each individual lineofdataasthe 
cur sor point s t o it . You can use a comb in at ion of local variablesand a cur sor to 
individually examine each record and performany external operation needed before 
moving on to the next record. 

One ot her common use of cursorsisto save a query's re sultsfor later use.A cur sor 's 
result set is created fromthe result set of a select query. If your application or 
procedure requires the repeated use of a set of records, it is faster to create a cursor 
once and r eu se it several times than to repeatedly query the database. (And you have 
the added advantage of being able to scroll through the query's re su It set with a 
cur sor .) 

Follow these steps to create, use, and close a database cursor: 



1. Cr eat e the cur sor 



2. Open the cur sor for use within the procedure or application. 

3. Fetch a record's data onerow at a t ime until you have reached the end of the 
cur sor 's records. 

4. Close the cursor when you are finished with it. 

5. Deallocate the cur sor to compl et el y discard it . 

Creating a Cursor 

To cr eat e a cur sor using Transact -SQL, issue the following syntax: 
SYNTAX: 

declare cursor_name cursor 
for select_statement 

[for {read only | update [of column_name_list ] } ] 

The Oracle7 SQL syntax used to create a cursor lookslike this: 
SYNTAX: 

DECLARE cursor_name CURSOR 

FOR {SELECT command | st atement_name | block_name} 

By executing the declare cursor_name cursor st atement , you have defined the cursor 
result set that will be used for all your cur sor oper at ion s. Acursorhastwo import ant 
par t s: t he cur sor r esul t set and t he cur sor posit ion . 

The following statement creates a cur sor based on the artists t abl e: 
INPUT: 

1> create Artist s_Cursor cursor 
2> for select * from ARTISTS 

3> go 

ANALYSIS: 

You now have a simpl e cur sor object named Artist s_Cursor that containsall the 
records in the artists t abl e. But f ir st you mu st open the cur sor . 



Opening a Cursor 



The simple command to open a cursor for use is 
SYNTAX: 

open cursor_name 

Executing the following statement opens Artists_Cursor f or use: 

1> open Artist s_Cursor 

2> go 

Now you can use the cur sor to scroll through the re su It set. 

Scrolling a Cursor 

To scr ol 1 t hr ough t he cur sor 's r esul t set , Tr an sact -SQL provides t he fol 1 owing fetch 
c o mma n d . 

SYNTAX: 

fetch cursor_name [into f etch_target_list ] 
Oracle SQLprovidesthe following syntax: 

FETCH cursor_name {INTO : host_variable 
[[INDICATOR] : indicat or_variable ] 
[, : host_variable 

[[INDICATOR] : indicat or_variable ] ]... 
| USING DESCRIPTOR descriptor } 

Each t ime the fetch command isexecuted,thecursor point er advancesthrough the 
result set onerow at a t ime. If desired, data fromeach row can be fetched in to the 
fetch_target_list variabl es. 



NOTE: Transact-SQL enables the programmer to advance more than one 
row at a t ime by using the fol 1 owing command: set cursor rows number 
for cursor_name. This command cannot be used with the into cl a use, 
however. It isuseful only tojump forward a known number of rows instead 
of repeat edly executing the fetch st at ement . 



The following statementsfetch the data fromthe Artist s_Cursor r esul t set and 



return the data to the programvariables: 
INPUT: 

1> declare @name char (30) 
2> declare @homebase char (40) 
3> declare @ style char (20) 
4> declare @artist_id int 

5> fetch Artists_Cursor into gname, @homebase, @style, @artist_id 

6> print @name 

7> print @homebase 

8> print @ style 

9> print char (@artist_id) 

10> go 

You can use the while loop(see Day 12, "Database Security")to loopthrough the entire 
result set. But how do you know when you have reached the end of the records? 

Testing a Cursor's Status 

Transact -SQL enables you to check the status of the cursor at any time through the 
maint enance of t wo gl obal var iabl es: @@sqistatus and @@rowcount. 

The @@sqlstatus variablereturnsstatusinformation concerning the la st executed 
fetch st at emen t . (The Tr ansact -SQL documentation statesthat no command ot her than 
the fetch st at ement can modify t he @@sqlstatus var iabl e.) This var iabl e con t a in s one of 
three values. The following table appears in the Transact -SQL reference manual s: 



Status 


Meaning 


0 


Successful compl et ion of the fetch st at ement . 


l 


The fetch st at ement resulted in an error. 


2 


There is no more data in the r esul t set . 



The @@rowcount variable containsthe number of rowsreturned fromthe cur sor 's r esul t 
set uptothepreviousfetch.You can use this number to determine the number of records 
in a cursor's resul t set . 

The following code extendsthe statementsexecuted during the discu ssion of t he fetch 
st at ement . You now u se the while loopwith the @@sqistatus variable to scroll the 
cur sor : 

INPUT: 



1> declare gname char (30) 



2> declare @homebase char (40) 
3> declare @ style char (20) 
4> declare @artist_id int 

5> fetch Artists_Cursor into gname, ghomebase, gstyle, @artist_id 
6> while (@@sqlstatus = 0) 
7> begin 

8> print gname 

9> print @homebase 

10> print @ style 

11> print char (@artist_id) 

12> fetch Artists_Cursor into gname, ghomebase, gstyle, @artist_id 

13> end 
14> go 

ANALYSIS: 

Now you have a fully functioning cursor! The only stepleft is to close the cursor. 

Closing a Cursor 

Cl osing a cur sor is a very simpl e matter.The statement to close a cur so r isasfollows: 
SYNTAX: 

close cursor_name 

This cur sor st il 1 exist s; however , it must be reopened. Cl osing a cur sor essent ial 1 y cl oses 
out itsresult set, not it sent ire exist ence. When you are compl et el y finished wit h a 
cur sor , t he deallocate command frees the memory associated with a cur sor and freesthe 
cur sor name for r eu se. The deallocate st at emen t synt ax is a s f ol 1 ows: 

SYNTAX: 

deallocate cursor cursor_name 

Exampl e 13.4 il 1 u st r at es t he compl eteprocessof creating a cur sor, using it, and then 
cl osing it , using Tr an sact -SQL. 

Example 13.4 
INPUT: 

1> declare gname char (30) 

2> declare ghomebase char (40) 

3> declare g style char (20) 

4> declare gartist_id int 

5> create Artists_Cursor cursor 

6> for select * from ARTISTS 



7> open Artist s_Cursor 

8> fetch Artists_Cursor into gname, @homebase, @style, @artist_id 
9> while (@@sqlstatus = 0) 
10> begin 

11> print @name 

12> print @homebase 

13> print @ style 

14> print char (@artist_id) 

15> fetch Artists_Cursor into gname, @homebase, @style, 

@artist_id 

16> end 

17> close Artist s_Cursor 

18> deallocate cursor Artist s_Cursor 

19> go 



NOTE: The fol 1 owing is sampl e data only. 



OUTPUT: 

Soul Asylum 
Maurice Ravel 
Dave Matthews Band 
Vince Gill 
Oingo Boingo 
Crowded House 
Mary Chapin-Carpenter 
Edward MacDowell 

The Scope of Cursors 

Unliketables,indexes,andother objectssuch astriggersand stored procedures, cur so rs 
do not exist asdatabase objects after they are created.Instead,cursorshave a 1 imit ed 
scope of u se. 



WARNING: Remember , however, that memory remains allocated for the 
cur sor, even though itsname may no longer exist. Before going out side the 
cur sor 's scope, the cur sor should always be closed and deallocated. 



A cursor can be created within three regions: 

• In a session-- A session begin s when a user logson.If the user logged on to an SQL 
Server and then created a cur sor , t hen cur sor _n a me would exist until theuser 
logged off. The user would not be able to reuse cur sor _n a me during the current 
session . 
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• Stored pr ocedur e--A cursor created inside a stored procedure is good only during 
the execution of the stored procedure. As soon as the stored procedure exits, 
cursor_name is no 1 onger valid. 

• Trigger-A cursor created inside a trigger has the same restrictions as one created 
inside a stored procedure. 

Creating and Using Stored Procedures 

The concept of stored procedures is an important one for the professional database 
programmer to master. Stored procedures are functions that contain potentially large 
groupings of SQL statements. These functionsare called and executedjust asC, 
FORTRAN, or Visual Basic functions would be called. A stored procedure should 
encapsul ate a logical set of commands that are often executed (such as a compl ex set of 
queries, updat es, or insert s). St or ed procedures enabl e t he pr ogr ammer t o simpl y cal 1 the 
stored procedure as a function instead of repeat edl y executing the st atement s inside 
the stored procedure. However, stored procedures have additional advantages. 

Sybase, Inc., pioneer ed st or ed procedures wit h it s SQL Server product in t he 1 at e 1980s. 
These procedures are created and then stored as part of a database, just as tables and 
indexes are stored inside a da t abase. Transact SQL permit s both input and output 
par a met er s t o st or ed procedure cal 1 s. This mechanism enabl esyou to create the stored 
procedures in a generic fashion so that variables can be passed to them. 

One of the biggest advantages to stored procedures lies in the design of their execution. 
When executing a large batch of SQL st at ement sto a data base server over a network, 
your appl icat ion is in con st an t communicat ion with the server, which can create an 
extremely heavy load on the network very quickly.Asmultiple users become engaged in 
t his communicat ion , the performance of the network and the data base server becomes 
increasingly slower. The use of stored procedures enabl es t he programmer to greatly 
reduce this communicat ion load. 

After the stored procedure is executed,the SQL statementsrun sequent ially on the 
database server. Some message or data is returned to the user's computer only when the 
procedure is finished. This approach improves performance and offers other benefit s as 
well. Stored procedures are actually compiled by database engines the first time they 
are used. The compil edmapisstoredon the server with the procedure. Therefore, you do 
not have to opt imize SQL st at ement s each t ime you executethem, which also improves 
performance. 

Use the following syntax to create a stored procedure using Transact -SQL: 



SYNTAX: 



create procedure procedure_name 
[ [ (] @parameter_name 

datatype [(length) | (precision [, scale]) 
[= default] [output] 
[, @parameter_name 

datatype [(length) | (precision [, scale]) 
[= default] [output] ]...[)]] 
[with recompile] 
as SQL_statement s 

This execute command executesthe procedure: 
SYNTAX: 

execute [ @return_status = 
procedure_name 
[ [ @parameter_name =] 
[ @parameter_name 
[with recompile] 

Example 13.5 

This exampl e creates a simpl e procedure using the contentsof Exampl e 13.4. 
INPUT: 

1> create procedure Print_Artists_Name 

2> as 

3> declare @name char (30) 

4> declare @homebase char (40) 

5> declare @ style char (20) 

6> declare @artist_id int 

7> create Artist s_Cursor cursor 

8> for select * from ARTISTS 

9> open Artists_Cursor 

10> fetch Artists_Cursor into @name, @homebase, @style, @artist_id 
11> while (@@sqlstatus = 0) 
12> begin 

13> print @name 

14> fetch Artists_Cursor into @name, @homebase, @style, 

@artist_id 

15> end 

16> close Artists_Cursor 

17> deallocate cursor Artist s_Cursor 

18> go 

You can now execute the Print_Artists_Name procedure using the execute st at ement : 



] 

value | 

=] @variable [output] . . . ] ] 



INPUT: 



1> execute Print_Artists_Name 

2> go 

OUTPUT: 

Soul Asylum 

Maurice Ravel 

Dave Matthews Band 

Vince Gill 

Oingo Boingo 

Crowded House 

Mary Chapin-Carpenter 

Edward MacDowell 

Example 13.5 was a small stored procedure; however, a stored procedure can contain 
many st ate ments, which meansyou do not have to execute each statement individually. 

Using Stored Procedure Parameters 

Example 13.5 was an important first st ep becau se it showed t he u se of t he simplest create 
procedure st at ement . However , by 1 ooking at the syntax given here, you can see that 
t her e is more t o t he create procedure statement than was demo nst rated in Exampl e 
13.5. St or ed procedures a 1 so accept par a met er s as input t o t heir SQL st at ement s. In 
addition, data can be returned froma stored procedure through the use of output 
par amet er s. 

Input parameter names must begin with the @ symbol , and these parameters must be a 
val id Transact -SQL dat a t ype. Out put par amet er names must al so begin wit h the @ 
symbol .In add it ion , t he output key word mu st f ol 1 ow t he out put par amet er n ames. (You 
mu st a 1 so give t his output keyword when executing the stored procedure.) 

Example 13.6 demonstrates the use of input parameters to a stored procedure. 

Example 13.6 

Thefollowing stored procedure selectsthenamesof all art ist s whose media t ype is a 
CD: 

1> create procedure Match_Names_To_Media @description char (30) 

2> as 

3> select ARTISTS . name from ARTISTS, MEDIA, RECORDINGS 
4> where MEDIA. description = @description and 
5> MEDIA.media_type = RECORDINGS .media_t ype and 
6> RECORDINGS. art ist_id = ARTISTS . artist_id 

7> go 

1> execute Match_Names_To_Media "CD" 

2> go 



Executing this statement would return the following set of records: 



OUTPUT: 

NAME 

Soul Asylum 

Maurice Ravel 

Vince Gill 

Crowded House 

Mary Chapin-Carpenter 

Example 13.7 

This example demonstrates the use of output parameters. This function takes the artist's 
homebase as input andreturnstheartist'snameasoutput: 

INPUT: 

1> create procedure Match_Homebase_To_Name @homebase char (40), @name 
char (30) output 

2> as 

3> select @name = name from ARTISTS where homebase = @homebase 

4> go 

1> declare @return_name char (30) 

2> execute Match_Homebase_To_Name "Los Angeles", @return_name = @name 
output 

3> print @name 

4> go 

OUTPUT: 

Oingo Boingo 

Removing a Stored Procedure 

By now, you can pr obabl y make an educated guess asto how to get rid of a stored 
procedure. If you guessed the drop command, you are absol utely correct. The following 
statement removes a stored procedure froma database: 

SYNTAX: 

drop procedure procedure_name 

The drop command is used frequently: Before a stored procedure can be re-created, the 
ol d procedure with it s name must be dropped. From personal experience, there are few 
instancesin which a procedure is created and then never modified. Many t imes, in f act , 
errorsoccur somewhere w it h in thestatementsthat make upthe procedure. We 



recommend that you create your storedproceduresusingan SQL scr ipt f il e con t a in in g 
all your statements.You can run th is script filethrough your data base server to 
executeyour desired statementsand r ebuil d your procedures. This technique enables 
you to u se common text editorssuch asvior WindowsNot epad to create and save your 
SQL script s. When running these script s, however, you need to remember to alwaysdrop 
the procedure, table, and so forth fromthe data base before creating a new one. If you 
forget t he drop command, err or s wil 1 result. 

The fol 1 owing synt ax is oft en u sed in SQL Server script fil es before cr eat ing a da t abase 
object : 

SYNTAX: 

if exists (select * from sysobjects where name = "procedure_name") 
begin 

drop procedure procedure_name 

end 
go 

create procedure procedure_name 
as 



These commands check the sysobjects t abl e (where da t abase object in for mat ion is 
stored in SQL Server) to see whether the object exists. If it does, it is dropped before the 
new one iscreated.Creating script filesand following the preceding st eps saves you a 
large amount of t ime (and many potential errors)in the long run. 

Nesting Stored Procedures 

Stored procedure callscan also be nested for increased programming modul arit y. A 
stored procedure can call another stored procedure, which can then call another 
stored procedure, and so on. Nest ing stored procedures is an excellent idea for several 
r eason s: 

• Nestingstoredproceduresreducesyour most compl ex queries to a functional 

1 evel . (Inst ead of executing 12queriesin a rowjou could perhaps reduce the se 12 
queries to three stored procedure calls, depending on the situation.) 

• Nest ing st or ed procedures improves performance. The query opt imizer opt imizes 
smal ler,more concise groups of queries more effect ively than one large groupof 
st at ement s. 



When nest ing stored procedures, any variablesor data base objectscreated in one stored 
procedure are visibl e to all the stored procedures it calls. Any local variablesor 



t empor ar y object s (such as t empor ar y tables) are deleted at the end of the stored 
procedure that created these elements. 

When preparing 1 arge SQL script fil es, you might run in to table or data base object 
referencing problems.You must create the nested stored procedures before you can call 
them. However, the call in g procedure may create t empor ary tablesor cursorsthat are 
then used in the called stored procedures. These called stored procedures are unaware 
of t hese t empor ary tablesor cur sors, which are created later in the script fil e. The 
easiest way around th is pr obi em is to create the t empor ary objects before all the stored 
procedures are created; then dropthe temporary items (in the script fil e) before t hey 
are created again in the stored procedure. Are you confused yet? Exampl e 13.8 shoul d 
hel p you under st and t his process. 

Example 13.8 
INPUT: 

1> create procedure Examplel3_8b 

2> as 

3> select * from #temp_table 

4> go 

1> create procedure Examplel3_8a 

2> as 

3> create #temp_table ( 

4> data char (20) , 

5> numbers int) 

6> execute Examplel3_8b 

7> drop table #temp_table 

8> go 

ANALYSIS: 

As you can see, pr ocedur e Examplel3_8b u ses t he #temp_table. However , t he #temp_table 
is not createduntil later (in procedure Examplel3_8a). This r esul t s in a procedure 
creation error. In fact , because Examplel3_8b was not created (owing to the missing 
table #temp_t able), procedure Examplel3_8a is not created either (because Examplel3_8b 

was not creat ed). 

The following code fixesthis pr obi em by creat in g the #temp_table before the first 
procedure is created. #temp_tabie is then dropped before the creation of the second 
procedure: 

INPUT: 

1> create #temp_table ( 
2> data char (20) , 
3> numbers int) 

4> go 



1> create procedure Examplel3_8b 

2> as 

3> select * from #temp_table 

4> go 

1> drop table #temp_table 

2> go 

1> create procedure Examplel3_8a 

2> as 

3> create #temp_table ( 

4> data char (20) , 

5> numbers int) 

6> execute Examplel3_8b 

7> drop table #temp_table 

8> go 

Designing and Using Triggers 

A trigger is essentially a special type of stored procedure that can be executed in 
response to one of three conditions: 

• An UPDATE 

• An INSERT 

• A DELETE 

The Transact -SQL synt ax to cr eat e a t rigger 1 ooks 1 ike t his: 
SYNTAX: 

create trigger trigger_name 
on table_name 

for {insert, update, delete} 
as SQL_Statement s 

The 0racle7 SQL syntax used to create a trigger follows. 
SYNTAX: 

CREATE [OR REPLACE] TRIGGER [ schema .] trigger_name 
{BEFORE | AFTER} 

{DELETE | INSERT | UPDATE [OF column [, column]...]} 
[OR {DELETE | INSERT | UPDATE [OF column [, column] ...]}]... 

ON [ schema .] table 
[[REFERENCING { OLD [AS] old [NEW [AS] new] 

| NEW [AS] new [OLD [AS] old]}] 
FOR EACH ROW 
[WHEN (condition) ] ] 



pl/sql statements. 



Triggers are most useful to enforce referential integrity, as mentioned on Day 9, 
"Creating and Maintaining Tables," when you learned how to create tables. 
Referential integrity enforces rules used to ensure that data remains valid across 
mul t ipl e t abl es. Suppose a user entered the following command: 

INPUT: 

1> insert RECORDINGS values (12, "The Cross of Changes", 3, 1994) 

2> go 

ANALYSIS: 

This perfect 1 y val id SQL statement insertsa new record in the recordings t abl e. 
However, a quick check of the artists tableshowsthat there is no Artist_iD = 12. A 
u ser wit h insert pr ivil eges in the recordings t abl e can compl etely destroy your 
referential integrity. 



NOTE: Although many database systems can enforce referential integrity 
through the use of constraintsin the create table st at emen t , t r igger s 
provide a great deal more f 1 exibil ity.Constraintsreturn systemerror 
messages t o the u ser , and (as you pr obabl y know by now) t hese error 
messagesarenot alwayshelpful.On theother hand, tr igger scan print 
error messages, call other stored procedures, or try to rectify a problem if 
necessary. 



Triggers and Transactions 

The actions executed within a trigger are implicitly executed as part of a transaction. 
Here's the broad sequence of events: 

1. A begin transaction st at emen t is impl icit 1 y issued (for t abl es wit h t r igger s). 

2. The in ser t , updat e, or del et e oper at ion occurs. 

3. The tr igger iscalled and its statements are executed. 

4. The tr igger e it her rolls back the transaction or the transaction is impl icit 1 y 
commit t ed. 

Example 13.9 



This exampl e illustrates the solution to the recordings t abl e updat e pr obi em men t ioned 
earl ier . 

INPUT: 

1> create trigger check_artists 

2> on RECORDINGS 

3> for insert, update as 

4> if not exists (select * from ARTISTS, RECORDINGS 

5> where ARTISTS . artist_id = RECORDINGS . art is t_id) 

6> begin 

7> print "Illegal Artist_ID!" 

8> rollback transaction 

9> end 

10> go 

ANALYSIS: 



A simil ar pr obi em coul d exist for deletesfromthe recordings t abl e. Suppose that when 
you delete an art ist's only record fromthe recordings table,you al so want to delete 
the artist fromthe artists table. If the recordshave already been deleted when the 
trigger is fired, how do you know which Artist_iD should be deleted? There are two 
met hods t o sol ve t his pr obi em: 

• Delete all the art istsfromthe artists table who no longer have any recordings 
in the recordings t abl e. (See Exampl e 13.10a.) 

• Examine the deleted log ical table.Transact -SQL main t a in s t wo t abl es: deleted 
and inserted. These tables, which maintain the most recent changes to the actual 
table,have the same structure as the table on which the trigger is created. 
Therefore, you could retrieve the art ist IDsfromthe deleted table and then 
delete these IDs fromthe artists t abl e. (See Exampl e 13.10b.) 

Example 13.10a 
INPUT: 

1> create trigger delete_artists 
2> on RECORDINGS 
3> for delete as 
4> begin 

5> delete from ARTISTS where artist_id not in 

6> (select artist_id from RECORDINGS) 

7> end 
8> go 



Example 13.10b 



1> create trigger delete_artists 
2> on RECORDINGS 
3> for delete as 
4> begin 

5> delete ARTISTS from ARTISTS, deleted 

6> where ARTIST . art ist_id = deleted. art ist_id 

7> end 
8> go 

Restrictions on Using Triggers 

You must observe the following restrictionswhen you use triggers: 

• Triggerscannotbecreatedont empor ar y t abl es. 

• Triggers must be created on tables in the current database. 

• Triggers cannot be created on views. 

• Whenatableis dropped, all t rigger s a ssociat ed wit h t hat t abl e are 
automatically dropped with it . 

Nested Triggers 

Triggers can also be nested. Say that you have created a trigger to fire on a delete, for 
in st a nee. If t his t rigger it sel f t hen del et es a r ecor d, t he da t abase server can be set to 
fire another t r igger . This approach would,of course,result in a loop, ending only when 
all the records in thetableweredeleted(or someinternal tr igger conditionswere 
met ). Nest ing behavior is not the default, however. The environment must be set to 
en abl e t his t ype of functionality.Consult your data base server's document at ion for 
more information on this topic. 

Using SELECT Commands with UPDATE and 
DELETE 

Here are some compl ex SQL st at ement s using update and delete: 
INPUT: 

SQL> UPPDATE EMP LOYEE_TBL 

SET LAST NAME = 'SMITH' 

WHERE EXISTS (SELECT EMP LO YEE_I D 

FROM PAYROLL_TBL 

WHERE EMP LO YEE_I D = 2) ; 



OUTPUT: 



1 row updated. 
ANALYSIS: 

The employee t abl e had an incorrect empl oyee name. We updat ed the employee t abl e 
onlyifthepayroll table had the correct ID. 

INPUT/OUTPUT: 

SQL> UPDATE EMP LO YEE_TABLE 

SET HOURLY_PAY = ' HOURLY_PAY * 1.1 
WHERE EMP LO YEE_I D = (SELECT EMP LO YEE_I D 
FROM PAYROLL_TBL 

WHERE EMP LO YEE_I D = '222222222'); 

1 row updated. 

ANALYSIS: 

We increased the empl oyee 's hourly rate by 10 percent . 
INPUT/OUTPUT: 

SQL> DELETE FROM EMP LOYEE_TBL 

WHERE EMP LO YEE_I D = (SELECT EMPLOYEE_ID 
FROM PAYROLL_TBL 

WHERE EMP LO YEE_I D = '222222222'; 

1 row deleted. 
ANALYSIS: 

Here we deleted an employee with the ID of 222222222. 

Testing SELECT Statements Before Implementation 

If you are creating a report (using SQL*PLUS for an example) and the report is rather 
large,you may want to check spacing, columns, and t it les before running the program 
and wast ing a 1 ot of t ime. A simpl e way of checking is t o add where rownum < 3 t o your 
SQL st at ement : 

SYNTAX: 

SQL> select * 

from employee_tbl 



where rownum < 5; 
ANALYSIS: 

You get the first four rows in the table fromwhich you can check the spelling and 
spacing to see if it suit s you. Ot her wise, your report may return hundreds or thousands 
of rows before you discover a misspelling or incorrect spacing. 



TIP: A major part of your job-pr obabl y 50 percent --is to figure out what 
your cu st omer really wants and needs. Good communicat ion skil 1 s and a 
knowledgeoftheparticular bu sin ess that you work for will compl ement 
your programming skil 1 s. For exampl e, suppose you are the programmer at a 
car deal er ship. The used car manager wantsto know how many vehicleshe 
hasfor an upcoming in vent or y. You think (to yourself): Go count them. 
Wei 1 , he asked for how many vehicleshehas;but you know that for an 
inventory the manager really wantsto know how many types (cars, trucks), 
model s, model year,andsoon.Shouldyougivehimwhat he asked for and 
waste your time, or should you give him what he needs? 



Embedded SQL 

This book uses the term embedded SQL to refer to the larger topic of writing actual 
program code using SQL--that is, writing st ore d procedures embedded in the da t abase 
that can be called by an application programto perform some t ask. Some da t abase 
syst ems come wit h compl etetool kitsthat enableyou tobuild simpl e screens and menu 
object s using a combinat ion of a propr iet ary programming language and SQL. The SQL 
code is embedded within this code. 

On the other hand, embedded SQL common 1 yreferstowhat is technic ally known as 
Static SQL. 

Static and Dynamic SQL 

St at ic SQL means embedding SQL st at ement s direct 1 y wit h in pr ogr amming code. This code 
cannot be modified at r un t ime. In f act , most impl ementationsof Static SQL require the 
use of a precompiler that fixes your SQL statement at runtime. Both Oracle and 
Informix have developed Static SQL packages for t heir da t abase syst ems. These product s 
con t a in pr ecompil ersfor usewith several languages, in cl uding the following: 

• C 



• Pascal 



• Ada 



• COBOL 

• FORTRAN 

Some advantagesof Static SQL are 

• Improved runt ime speed 

• Compil e-t ime err or checking 
ThedisadvantagesofStaticSQLarethat 

• It is infl exibl e. 

• It requires more code (because queries cannot be formul ated at runtime). 

• StaticSQLcodeisnot portabletootherdatabasesystems(afactorthat you 
shoul d al ways consider ). 

If you print out a copy of this code, the SQLstatements appear next to the C language 
code (or whatever languageyou areusing).Programvariablesareboundtodatabase 
f iel ds u sing a pre compil er command. See Exampl e 13.11 for a simpl e exampl e of St at ic SQL 
code. 

Dynamic SQL, on the other hand, enables the programmer to build an SQL statement at 
runtime and pass this statement off to the database engine. The engine then returns 
data in to pr ogr am var iabl es, which are also bound at runt ime. This t opic is discu ssed 
thoroughly on Day 12. 

Example 13.11 

This example illustrates the use of Static SQL in a C function. Please note that the 
synt ax u sed here does not compl y wit h the ANSI st andar d. This St at ic SQL synt ax does 
not actually compl y wit h any commercial product, although the syntax used is simil ar 
to that of most commercial products. 

INPUT: 

BOOL Print_Employee_Info (void) 
{ 

int Age = 0; 

char Name [41] = "\0"; 



char Address [81] = "\0"; 

/* Now Bind Each Field We Will Select To a Program Variable */ 

#SQL BIND (AGE, Age) 

#SQL BIND (NAME, Name) ; 

#SQL BIND (ADDRESS, Address); 

/* The above statements "bind" fields from the database to variables 
from the program. 

After we query the database, we will scroll the records returned 
and then print them to the screen */ 

#SQL SELECT AGE, NAME, ADDRESS FROM EMPLOYEES; 

#SQL FIRST_RECORD 
if (Age == NULL) 
{ 

return FALSE; 

} 

while (Age != NULL) 
{ 

printf("AGE = %d\n, Age); 
printf("NAME = %s\n, Name); 
printf ("ADDRESS = %s\n", Address); 
#SQL NEXT_RECORD 

} 

return TRUE; 
} 

ANALYSIS: 

After you type in your code and save the f il e , the code usually runsthrough some t ype 
of pr ecompil er . This pr ecompil er convertsthelinesthat begin with the #sql pr ecompil er 
directive to actual C code, which is then compiled with the rest of your programto 
accomplish the task at hand. 

If you have never seen or writ ten a C program, don't worry about the syntax used in 
Exampl e 13.11. (Aswas stated earl ier, the Static SQL syntax is only pseudocode. Con su It 
the Static SQL documentation for your product's actual syntax.) 

Programming with SQL 

So far, we have discussed two uses for programming with SQL. The fir st , which was the 
focusof the first 12daysof this book, used SQL to write queriesand modify data. The 
second is the capabil it y to embed SQL statementswithin third-or fourth -generat ion 
language code. Obviousl y, t he fir st use for SQL is essent ial if you want t o under st and 
the language and database programming in general. We have already discussed the 
dr aw backs t o u sing embedded or St at ic SQL as opposed t o Dynamic SQL. Day 18, "PL/SQL: 
An Int r oduct ion ," and Day 19 "Tr an sact -SQL: An In t roduct ion ," cover t wo ext en sion s t o 
SQL that you can use instead of embedded SQL to performthe same types of functions 



discussed in this section 



Summary 

The popul arit y of programming environmentssuch as Visual Basic, Del phi, and 
Power Buil der gives da t abase programmer smanytoolsthat are great for executing 
queriesand updating data with a database.However,asyou become increasingly 
involved with data bases, you will discover the advantages of using the tools and topics 
discussed today. Unfortunately, concepts such as cursors, triggers, and stored 
procedures are recent database innovations and have a low degree of standardization 
across products. However, the basic theory of usage behind all these features is the 
same in all database management systems. 

Temporary t abl es ar e t abl es t hat exist during a u ser 's session. These t abl es t ypical 1 y 
exist in a special database (named tempdb under SQL Server) and are often identified 
with a unique date-time stamp as well as a name. Temporary tables can store a result set 
froma query for later usage by other queries. Performance can erode, however, if many 
users are creating and using t empor ar y tables all at once, owing to the large amount of 
activity occurring in the tempdb da t abase. 

Cursorscan store a result set in order to scroll through this result set one record at a 
t ime (or sever al records at a t ime if desired). The fetch st at emen t is u sed wit h a cur sor 
to retrieve an individual record 's data and also to scroll the cur sor to the next record. 
Various systemvariablescan be monitored to deter mine whether the end of the records 
has been reached. 

Stored procedures are data base objects that can combine mul t ipl e SQL st at ement s int o 
onefunction.Storedprocedurescan accept andreturnparameter valuesaswell ascall 
other stored procedures. These procedures are executed on the database server and are 
stored in compiled form in the database. Using stored procedures, rather than executing 
st andal one queries, improves performance. 

Triggers are special stored procedures that are executed when a table undergoes an 
insert, a delete, or an update oper at ion . Triggersoften enforce referent ial integrity 
and can al so call other stored procedures. 

Embedded SQListheuseof SQL in thecodeof an actual program. Embedded SQL con sist s 
of bot h St at ic and Dynamic SQL st at ement s. St at ic SQL st at ement s cannot be modified 
at runt ime; Dynamic SQL statements are subject to change. 

Q&A 

Qlflcreatea t empor ary table,canany other users use my table? 



A No, t he t empor ar y table is available only to its creator. 



Q Why must Iclose and deallocate a cursor? 

AMemoryisstill allocatedfor thecursor,even though itsnamemaynolonger 
exist . 

Workshop 

The Workshopprovidesquiz questionsto help sol idif y your under st an ding of t he 
material cover ed, a s wel 1 as exercises t o provide you wit h experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. True or Fa 1 se: Microsoft Visual C++ allows pr ogr ammer stocall the ODBC API 
direct 1 y . 

2. True or Fal se: The ODBC API can be called directly only froma C program. 

3. True or Fal se: Dynamic SQL requires the use of a precompil er . 

4. What doesthe #in front of a t empor ary t abl e signify? 

5. What must be done after closing a cursor to return memory? 

6. Are t rigger s u sed wit h the select st at ement ? 

7. If you have a trigger on a table and the table is dropped, does the trigger stil 1 
exist ? 

Exercises 

1. Cr eat e a sampl e da t abase appl icat ion . (We u sed a mu sic col 1 ect ion to il 1 ust r at e 
t hese point s t oday .) Br eak t his appl icat ion int o 1 ogical data groupings. 

2. List the queriesyou think will be required to compl et e t his appl icat ion . 

3. List the variousrulesyou want to ma in t a in in the data base. 



4. Create a data base schema for the various groups of data you described in step 1. 



5. Convert thequeriesin step2tostored procedures. 

6. Convert the rules in step3totriggers. 

7. Combine st eps 4, 5, and 6 int o a 1 ar ge scr ipt filethat canbeusedtobuildthe 
da t abase and all it s associat ed procedures. 

8. In ser t some sampl e data. (This st ep can a 1 so be a par t of t he scr ipt fil e in st ep 7.) 

9. Execute the procedures you have created to test their functionality. 
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- Day 14 - 
Dynamic Uses of SQL 

Objectives 

The purpose of today'slesson is to show you where to start to apply what you have 
1 earned so far . Today's 1 esson covers, in very broad strokes, practical appl icat ion s of 
SQL.Wefocuson appl icat ions in theMicrosoft Windowsenvironment,but theprinciples 
involvedarejust asapplicabletoother softwareplatforms. Todayyouwill learn the 
fol 1 owing: 

• How var iou s commercial product s-Per sonal Or acl e7, open da t abase connect ivit y 
(ODBC), InterBase ISQL, Micro soft 's Visual C++, and Borl and's Delphi-rel at e t o 
SQL 

• How to set upyour environment for SQL 

• How to create a da t abase using Or acl e7, Microsoft Query, and Int erBase ISQL 

• How t o u se SQL in side appl icat ion s writ t en in Visu al C++ and Del phi 

Aft er reading thismaterial,you will know where to start applyingyour new SQL 
skil 1 s. 

A Quick Trip 

This section examines several commercial product s in the context of the Microsoft 



Windows oper at ing syst em and brief 1 y describes how they rel at e to SQL. The principl es, 
if not the products t hemsel ves, applyacrossvarioussoftwareplatforms. 



ODBC 

One of the underlying technologiesin the Windows oper at ing syst em is ODBC, which 
enabl es Windows-based programs to access a database through a driver. Rather than 
having a custominterface to each database, something you might very well have to 
write your self, you can connect to the data base of your choice through a driver. The 
concept of ODBC is very simil ar to the concept of Window s print er driver s, which 
enablesyou to write your programwithout regard for the printer.Individual 
differences, which DOS programming forcedyoutoaddress,areconvenientlyhandledby 
t he pr int er dr iver . The r esul t is t hat you spend your t ime working on the t asks pecul iar 
to your program, not on writ ing print er drivers. 

ODBC applies this idea to databases. The visual part of ODBC resides in the control 
panel in Windows3.1,3.11,andWindows95andin it sown program group in Windows NT. 

We cover ODBC in more detail when we disc usscreat ing the data base later today. 

Personal Oracle7 

Per son a 1 Or acl e7 is t he popul ar dat abase's 1 at est incursion int o the per sonal PC mar ket . 
Don't be put off by t he number of programs that Or acl e7 in st al 1 s--we buil t all the 
exampl esused in the first several daysusing only the Oracle Data base Manager and 
SQL*Plus 3.3. SQL*Plus is shown in Figure 14.1. 

Figure 14.1. 

Oracle7's SQL*Plus. 

INTERBASE SQL (ISQL) 

The tool u sed in the ot her exampl es is Borland 's ISQL. It is essent ial 1 y the same as 
Or acl el except that Or acl el is char act er or ient ed and ISQL is mor e Windows-1 ike. 

An ISQL scr een is shown in Figure 14.2. You type your query in the toped it box, and the 
result appears in the lower box. The Previous and Next buttons scroll you through the 
list of all the queries you make during a session. 

Figure 14.2. 



InterBase 's Interactive SQL. 



Visual C++ 



Dozensofbookshavebeen written about Visual C++. For the exampl es in t his book, we 
used version 1.52. The procedures we used are applicable to the 32-bit version, C++ 2.0. It 
is u sed here becau se of it s simpl einterfacewith ODBC. It is not the only compil er wit h 
the capability to connect to ODBC. If you use a different compil er , t his sect ion provides 
a good point of departure. 

Visual C++ install s quite a few tools.We use only two:the compil er and the resource 
edit or . 

Delphi 

The 1 a st t ool we examine is Bor 1 and's Del phi, which is t he subject of many new books. 
Del phi provides a seal abl e in t erf ace to var iou s da t abases. 

Del phihastwoprograms that weuse:theInterBase Ser ver (Ibmgr ) and the Windows 
ISQL(Wisql). 

Setting Up 

Enough with the introduction s— 1 et 's get to work. Aft er you in st al 1 your SQL engine or 
your ODBC-compat ibl e compil er , you must do a cert a in amount of st age set t in g before 
the starscan do their stuff. With both Oracle7 and InterBase, you need to log on and 
createan account for yourself.Theproceduresareessentiallythesame.Thehardest 
part is sort in g through the hard copy and online documentation for the default 
passwords. Both systems have a default system administrator account. (See Figure 14.3.) 

Figure 14.3. 

InterBase Security manager screen. 

After logging on and creating an account, you are ready to create the database. 

Creating the Database 

This st ep is where all your SQL t r a in in g st ar t s t o pay of f . Fir st , you have to st ar t up t he 
database you want to use. Figure 14.4 shows OracleVs stoplight visual metaphor. 

Figure 14.4. 



Oracle7 Database Manager. 



After you get the green 1 ight ,you can open uptheSQL*Plus3.3tool shown in Figure 
14.5. 



Figure 14.5. 

Oracle SQL*Plus. 

At th is point you can create your tables and enter your data using the create and 
insert keywords. An ot her common way of creating tablesand entering data iswith a 
script file. A script f il e is u su al 1 y a t ext fil e wit h t he SQL commands typed out in the 
proper order. Look at th is excerpt froma script filedeliveredwith Oracle7: 



-- Script to build seed database for Personal Oracle 



— NTES 

Called from buildall.sql 

— MODIFICATIONS 

— rs 12/04/94 - Comment, clean up, resize, for production 



startup nomount pf ile=%rdbms71%\init . ora 

Create database for Windows RDBMS 
create database oracle 

controlfile reuse 

logfile ' %oracle_home%\dbs\wdblogl . ora ' size 400K reuse, 
' %oracle_home%\dbs\wdblog2 . ora ' size 400K reuse 
datafile ' %oracle_home%\dbs\wdbsys . ora ' size 10M reuse 
character set WE8IS08859P1; 



The synt ax varies si ight 1 y wit h the impl ementation of SQL and the data base you are 
using, so be sure t o check your document at ion . Sel ect Fil e I Open to load t his script int o 
your SQL engine. 



Bor 1 and's Int er Base 1 oads dat a in a simil ar way. The follow in g excerpt isfromoneof 
the files to insert data: 

/* 

* Add countries. 

*/ 

INSERT INTO country (country, currency) VALUES ('USA', 
'Dollar' ) ; 

INSERT INTO country (country, currency) VALUES ('England', 
'Pound' ) ; 

INSERT INTO country (country, currency) VALUES ('Canada', 
' CdnDlr ' ) ; 

INSERT INTO country (country, currency) VALUES ('Switzerland', 
' SFranc ' ) ; 



INSERT INTO 


country 


(country, 


currency) 


VALUES 


( ' Japan ' , ' Yen 


INSERT INTO 


country 


(country, 


currency) 


VALUES 


( ' Italy ' , 


'Lira' ) ; 












INSERT INTO 


country 


(country, 


currency) 


VALUES 


( ' France ' , 


' FFranc ' ) ; 












INSERT INTO 


country 


(country, 


currency) 


VALUES 


( ' Germany ' , ' D- 


Mark ' ) ; 












INSERT INTO 


country 


(country, 


currency) 


VALUES 


( ' Australia ' , 


' ADollar ' ) ; 












INSERT INTO 


country 


(country, 


currency) 


VALUES 


( ' Hong Kong ' , 


' HKDollar ' ) ; 












INSERT INTO 


country 


(country, 


currency) 


VALUES 


( 'Netherlands ' , 


' Guilder ' ) ; 












INSERT INTO 


country 


(country, 


currency) 


VALUES 


( ' Belgium ' , 


' BFranc ' ) ; 












INSERT INTO 


country 


(country, 


currency) 


VALUES 


( ' Austria ' , 


' Schilling' ) 












INSERT INTO 


country 


(country, 


currency) 


VALUES 


( 'Fiji' , 



' fdollar ' ) ; 
ANALYSIS: 

This exampl e inserts a country name and the t ype currency used in that country in to 
the country t abl e. (Refer to Day 8, "Manipulating Data," for an introduction to the 
insert c o mma n d .) 

Ther e is not h in g magic here. Pr ogr ammer salwaysfindwaysto savekeystrokes.If you 
are pi ay in g along at home,enter the following tables: 

INPUT: 

/* Table: CUSTOMER, Owner: PERKINS */ 
CREATE TABLE CUSTOMER (NAME CHAR (10), 

ADDRESS CHAR(IO), 

STATE CHAR (2) , 

ZIP CHAR(IO) , 

PHONE CHAR (11) , 

REMARKS CHAR(IO)); 

INPUT: 

/* Table: ORDERS, Owner: PERKINS */ 
CREATE TABLE ORDERS (ORDEREDON DATE, 

NAME CHAR(IO) , 

PARTNUM INTEGER, 

QUANTITY INTEGER, 

REMARKS CHAR(IO)); 



INPUT: 



/* Table: PART, Owner: PERKINS */ 
CREATE TABLE PART (PARTNUM INTEGER, 

DESCRIPTION CHAR (20), 

PRICE NUMERIC (9, 2) ) ; 

Now fill these tableswith the following data: 
INPUT/OUTPUT: 



SELECT * FROM CUSTOMER 

NAME ADDRESS STATE ZIP PHONE REMARKS 



TRUE WHEEL 


550 HUSKER 


NE 


58702 


555 


-4545 


NONE 


BIKE SPEC 


CPT SHRIVE 


LA 


45678 


555 


-1234 


NONE 


LE SHOPPE 


HOMETOWN 


KS 


54678 


555 


-1278 


NONE 


AAA BIKE 


10 OLDTOWN 


NE 


56784 


555 


-3421 


JOHN 


JACKS BIKE 


24 EGLIN 


FL 


34567 


555 


-2314 


NONE 



INPUT/OUTPUT: 



SELECT * FROM ORDERS 

ORDEREDON NAME PARTNUM QUANTITY REMARKS 



15 -MAY- 19 


96 


TRUE WHEEL 


23 


6 


PAID 


19 -MAY- 19 


96 


TRUE WHEEL 


76 


3 


PAID 


2-SEP-19 


96 


TRUE WHEEL 


10 


1 


PAID 


3 0-JUN-19 


96 


TRUE WHEEL 


42 


8 


PAID 


3 0-JUN-19 


96 


BIKE SPEC 


54 


10 


PAID 


3 0 -MAY- 19 


96 


BIKE SPEC 


10 


2 


PAID 


3 0 -MAY- 19 


96 


BIKE SPEC 


23 


8 


PAID 


17-JAN-19 


96 


BIKE SPEC 


76 


11 


PAID 


17-JAN-19 


96 


LE SHOPPE 


76 


5 


PAID 


l-JUN-19 


96 


LE SHOPPE 


10 


3 


PAID 


l-JUN-19 


96 


AAA BIKE 


10 


1 


PAID 


l-JUL-19 


96 


AAA BIKE 


76 


4 


PAID 


l-JUL-19 


96 


AAA BIKE 


46 


14 


PAID 


ll-JUL-19 


96 


JACKS BIKE 


76 


14 


PAID 



INPUT/OUTPUT: 

SELECT * FROM PART 

PARTNUM DESCRIPTION PRICE 



54 PEDALS 54.25 

42 SEATS 24.50 

46 TIRES 15.25 

23 MOUNTAIN BIKE 350.45 



7 6 ROAD BIKE 
10 TANDEM 



530 .00 
1200 . 00 



After you enter this data, the next step is to create an ODBC connection. Open the 
Control Panel (if you are in Win 3.1, 3.11, or Windows95)anddouble-clicktheODBC 
icon . 



NOTE: Several fl avors of SQL engines 1 oad ODBC. Visual C++, Del phi, and 
Oracle7 load ODBC as part of their setup. Fortunately, ODBC is becoming 
as common as printer drivers. 



The initial ODBC screen is shown in Figure 14.6. 
Figure 14.6. 

ODBC's Data Sources selection. 

This screen shows the current ODBC connect ions. You want to create a new connection. 
Assuming you used InterBase and called the new database TYSSQL (give yourself 10 
bonus points if you know what TYSSQL standsfor),pressthe Add button and select the 
InterBase Driver, as shown in Figure 14.7. 

Figure 14.7. 

Driver selection. 

Fr om t his sel ect ion you move to the set up screen . Fil 1 it in as shown in Figure 14.8. 
Figure 14.8. 
Driver setup. 

You can use your own name or something short and easy to type, depending on the 
account you set upfor yourself. The only tricky bit here, at least for us,wasfiguring 
out what InterBasewantedasadatabasename.Thoseofyou coming froma PC or smal 1 
database background will have to get used to some odd -looking pathnames. These 
pathnamestell theSQLenginewheretolookfor thedatabasein thegalaxyof 
computers that could be connected via LANs. 

Using Microsoft Query to Perform a Join 

Now that you have made an ODBC connection, we need to make a slight detour to a 



rather useful tool called Microsoft Qu ery. Th is progr am is loaded along w it h Visu al 
C++. We have used it to solve enough data base and coding pr obi ems to pay for the cost 
of t he compil er sever a 1 t imes over . Query nor mal 1 y in st al 1 s it sel f in it s own progr am 
group. Find it and open it . It shoul d 1 ook 1 ike Figure 14.9. 

Figure 14.9. 

Microsoft Query. 

Sel ect Fil e I New Query. Your TYSSQL ODBC 1 ink does not appear , so click the Other 
button to bring upthe ODBC Data Sources dialog box, shown in Figure 14.10, and sel ect 
TYSSQL. 

Figure 14.10. 

Data Sources dialog box. 

ClickOKtoreturn totheSelect Data Sourcedialogbox.Select TYSSQL and cl ick Use, 
as shown in Figure 14.11. 

Figure 14.11. 

Select Data Source dialog box. 

Again, small database users aren't accustomed to logging on. Nevertheless, type your 
password to move through the screen. 

The Add Tabl es dial og box, shown in Figure 14.12, present s t he t abl es a ssociat ed wit h 
the data base to which you are connected. Select part, orders, and customer, and cl ick 
Cl ose. 

Figure 14.12. 

Selecting tables in Query. 

Your screen shouldlookl ike Figur e 14.13. Double-cl ick address and name fr om t he 
customer t abl e. Then doubl e-cl ick orderedon and partnum fr om orders. 

Figure 14.13. 

Visual representation of a table in Query. 

Now for some magic ! Cl ick the but t on marked SQL in the toolbar. Your screen should 



now look like Figure 14.14. 
Figure 14.14. 

The query that Query built. 

This tool ha s t wo f unct ions. The fir st istochecktheODBCconnection.Ifit works here, 
it shoul d wor k in t he pr ogr am. This st ep can hel p you det ermine whether a pr obi em is in 
the dat abase or in the program. The second use is to generate and check queries. Add the 
following line to the SQL box and click OK: 

WHERE CUSTOMER. NAME = ORDERS. NAME AND PART . PARTNUM = ORDERS . PARTNUM 

Figure 14.15 showstheremarkableresult. 
Figure 14.15. 

Query's graphic representation of a join. 

Youhavejust performed a join! Not only that, but the fields you joined on have been 
graphically connected in the table diagrams (note the zigzag lines between name and 

PARTNUM). 

Query is an important tool to have in your SQL arsenal on the Windows software 
pi at for m. It enabl es you examine and manipul at e t abl es and queries. You can al so u se it 
to create tables and manipulate data. If you work in Windowswith ODBC and SQL, 
either buy th is tool your se If or have your company or client buy it for you. It is not as 
interestingasanetworkversionofDOOM,but it will save you t ime and money. Now 
that you have established an ODBC 1 ink, you can use it in a program. 

Using Visual C++ and SQL 



NOTE: The source code for this exampl e is 1 ocat ed in Appendix B, "Source 
Code Listings for the C++ ProgramUsed on Day 14." 



Call upVisual C++andselect AppWizard, as shown in Figure 14.16. The name and 
subdirectory for your project do not have to be identical. 

Figure 14.16. 



Initial project setup. 



CI ick the Opt ionsbutton andfill out the screen as shown in Figure 14.17. 
Figure 14.17. 

The Options dialog box. 

CI ick OK and then choose Data base Opt ions. Sel ect Da t abase Support , No Fil e Support as 
shown in Figure 14.18. 

Figure 14.18. 

The Database Options dialog box. 

ClicktheData Source button and make thecho ices shown in Figure 14.19. 
Figure 14.19. 

Selecting a data source. 

Then sel ect the customer table fromthe Select a Table dialog box, shown in Figure 
14.20. 

Figure 14.20. 

Selecting a table. 

Now you have selected the customer table fromthe TYSSQL database. Go back to the 
AppWizard basic screen by cl icking OK t w ice. Then clickOKagain to displ ay the new 
application information (see Figure 14.21), showing the specifications of a new skeleton 
appl icat ion . 

Figure 14.21. 

AppWizard's new application information. 

After the program is generated, you need to use the resource editor to design your main 
screen. Select Toolsl App Studio to launch App St udio. The for m you design wil 1 be 
simple --just enough to show some of the columns in your table asyou scroll through 
the rows. Your finished formshould look something 1 ike Figure 14.22. 

Figure 14.22. 



Finished form in App Studio. 



For simplicity we named the edit boxes idc_name, idc_address, idc_state, and idc_zip, 
although you can name themwhatever you choose. Press Ctrl +W to send the Class 
Wizard page to the Member Variables and set the variables according to Figure 14.23. 

Figure 14.23. 

Adding member variables in Class Wizard. 



NOTE: The programwasnice enough to provide links to the table to which 
you are connect ed. Links are one of the benefitsof working t hr ough 
Microsoft 's wizards or Borl and 's expert s. 



Save your work;then press Alt +Tab to return to the compil er and compil e the pr ogr am. 
If all went wel 1 , your output shouldlookl ike Figure 14.24. If it doesn 't , r et r ace your 
steps and try again. 

Figure 14.24. 

A clean compile for the test program. 

Now run your program. It should appear , af t er that pesky logon screen, and look 1 ike 
Figure 14.25. 

Figure 14.25. 

The test program. 

An impressive program, considering that you have written zero linesof code so far. Use 
the arrow keyson the toolbar to move back and forth in the database. Notice that the 
order of t he da t a is t he same as it s input or der . It is not al phabet ical (unl ess you t yped 
it in that way). How can you change the order? 

Your connect ion to the database is encapsul ated in a class called ctyssqiset, which the 
AppWizard created for you. Look at the header file (tyssqset .h): 

// tyssqset. h : interface of the CTyssqlSet class 
// 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

class CTyssqlSet : public CRecordset 

{ 

D E C L ARE_D YN AM I C (CTyssqlSet) 
public : 



CTyssqlSet (CDatabase* pDatabase = NULL) ; 
// Field/Param Data 

// { { AFX_FIELD (CTyssqlSet, CRecordset) 

Cstring m_NAME; 

Cstring m_ADDRESS; 

Cstring m_STATE; 

Cstring m_ZIP; 

Cstring m_PHONE; 

Cstring m_REMARKS; 

// } }AFX_FIELD 

// Implementation 

protected : 

virtual CString GetDef aultConnect ( ) ; / / Default connection string 
virtual CString GetDef ault SQL ();/ / default SQL for Recordset 
virtual void DoFieldExchange (CFieldExchange* pFX) ; // RFX support 

}; 

ANALYSIS: 

Not e that member variableshavebeen constructedfor all thecolumnsin thetable, 
Al so not ice the funct ion s GetDefaultConnect and GetDefaultSQL; here's t heir 
impl ementationsfrom ty s sqset . cpp: 

CString CTyssqlSet: : GetDef aultConnect () 
{ 

return ODBC; DSN=TYSSQL; " ; 
} 

CString CTyssqlSet : : GetDef ault SQL () 
{ 

return "CUSTOMER"; 

} 



GetDefaultConnect ma kesthe ODBC connect ion. You shouldn't change it. However, 
GetDefaultSQL en a bl es you to do some interesting t h in gs. Change it to this: 



return "SELECT * FROM CUSTOMER ORDER BY NAME"; 



Recompil e,andmagicallyyour tableissortedbyname,asshown in Figure 14.26. 



Figure 14.26. 



Database order changed by SQL. 



Without goingintoatutorial on the Microsoft Foundat ion CI ass, 1 et usjust say that 
you can manipul ate CRecordSet and Cdatabase object s, join and dr op t abl es, updat e and 
insert rows, and gen er ally have all the fun possibl e in SQL. You have looked asfar 
over the edge asyou can, and we have pointed the way to integrate SQL into C++ 
applications. Topics suggested for further study are CRecordSet and Cdatabase (both in 



the C++ books online that should come as part of the C++ software), ODBC API (the 
subject of several books), and t he APIs provided by Or acl e and Sybase (which are both 
similar to the ODBC API). 

Using Delphi and SQL 

Anot her impor tant data base tool ontheWindowssoftwareplatformisDelphi. The 
spl ash that comes up as the program is 1 o a ding has a picture of the Oracle at Del phi, 
surrounded by the letters SQL. In the C++ exampl e you rewrote one line of code. Using 
Delphi, you will join two t abl es wit hout writing a single line of code! 



NOTE: The code for this program is located in Appendix C, "Source Code 
Listings for theDelphiProgramUsedon Day 14." 



Do u bl e-cl ick Del phi's icon t o get it st ar t ed. At rest t he pr ogr am 1 ooks 1 ike Figure 14.27. 
Figure 14.27. 

The Delphi programming environment. 

Delphi requires you to register any ODBC connections you are going to use in your 
pr ogr amming. Select BDE(BorlandDatabaseEnvironment)fromtheToolsmenu and 
then fill out the dialog box shown in Figure 14.28. 

Figure 14.28. 

Registering your connections. 

CI ick t he Al iase stab shown at thebottomof Figure 14.28 and assign the n a me TYSSQL, 
as shown in Figure 14.29. 

Figure 14.29. 

Adding a new alias. 

Sel ect Fil e I New For m t o make the fol 1 owing sel ect ion s. St ar t by choosing the Da t abase 
Formfromthe Expert stab, as shown in Figure 14.30. 

Figure 14.30. 



The Experts page in the Browse gallery. 



Then choose the ma st er/det ail formand TQuery object s, as shown in Figure 14.31. 
Figure 14.31. 

The Database Form Expert dialog box. 

NOTE: Delphienablesyou to work with either a query or a table. If you 
need fl exibil it y, we recommend the TQuery object. If you need the whole 
t abl e wit hout modificat ion , u se t he TTable object . 

Now select the TYSSQL data sourceyou set up earl ier , as shown in Figure 14.32. 
Figure 14.32. 

Choosing a data source. 

Choose the part t abl e as t he mast er , as shown in Figure 14.33. 
Figure 14.33. 

Choosing a table. 

Choose al 1 it s fiel ds, as shown in Figure 14.34. 
Figure 14.34. 

Adding all the fields. 

Pick the Horizontal displ ay mode, as shown in Figure 14.35. 
Figure 14.35. 

Display mode selection. 

Then choose orders, sel ect all it s fiel ds, and sel ect Grid for it s displ ay mode, as shown 
in Figures 14.36, 14.37, and 14.38. 

Figure 14.36. 

Choosing the table for the detail part of the form. 



Figure 14.37. 



Selecting all the fields. 
Figure 14.38. 

Selecting the orientation. 

Now the software enablesyou to make ajoin.Make thejoin on partnum, as shown in 
Figure 14.39. 

Figure 14.39. 

Making the join. 

Now go ahead and gen er ate the form. The result looksl ike Figur e 14.40. 
Figure 14.40. 

The finished form. 

Compil eandrun theprogram. Asyou select different parts,theorder for themshould 
appear in the 1 ower t abl e, as shown in Figure 14.41. 

Figure 14.41. 

The finished program. 

Close the project and click one or both of the query objectson the form. When you 
click an object, the Object Inspector to the left of the screen in Figure 14.42 show s t he 
various proper t ies. 

Figure 14.42. 

The query in the TQuery object. 

Try experimenting with the query to see what happens. Just think what you can do when 
you start writing code! 



Summary 



Today you learned where to start applying SQL using the ordinary, everyday stuff you 



findlyingon your hard drive. The best waytobuildon what you havelearnedistogo 
out and query . Query as much asyou can. 

Q&A 

QWhat is the difference betweenthe ODBC API and the Oracle and Sybase APIs? 

A On a funct ion -by -fun ct ion level, Or acle and Sybase are remarkably simil ar , which is 
not a coincidence. Mul t ipl e cor por at e t earnings and divorceshave led to librariesthat 
were derived from some what of a common base. ODBC's API is more gen eric --it isn't 
specific to any da t abase. If you need to do so met hing specific to a da t abase or tune the 
performance of a specific da t abase, you might consider u sing t hat da t abase 's API 1 ibr ar y 
in your code. 

Q Wit hall the avail abl e products,how do Ik now what to use? 

A In a business en vir on men t , product sel ect ion is u su al 1 y a compromise bet ween 
management and "techies." Management looksat thecost ofaproduct;techieswill look 
at thefeaturesandhow the product can maketheir lives easier . In t he best of al 1 
pr ogr amming wor 1 ds, t hat compromise will get your job done quickly and efficiently. 

Workshop 

The Workshopprovidesquiz questionsto help sol idify your under standing of the 
material cover ed,aswell as exercises t o provide you w it h experience in using what you 
have learned. Try to answer the quiz and exercise quest ions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. In which object does Microsoft Visual C++ pi ace it s SQL? 

2. In which object does Del phi pi ace it s SQL? 

3. What is ODBC? 

4. What does Delphi do? 

Exercises 

1. Change the sort order in the C++ exampl e from ascending to descending on the 
state fiel d. 



2. Go out , find an appl icat ion that needs SQL, and u se it . 
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Week 2 In Review 

Week 1 spent a great deal of t ime in t r oducing a ver y import ant t opic: t he select 
statement.Week2branched out in to varioust opics that collect ivelyforma thorough 
introduction to the Structured Query Language (SQL). 

Day 8introduced data manipulation lan gu age (DML) st at ement s, which are SQL 
statementsthat you can use to modify the data within a database. The three commands 
most commonl y used are insert, delete, and update. Day 9 described how t o design and 
buil d a dat abase and int r oduced the commands create database and create table. A 
table can be created with any number of fields,each of which can be a dat abase-vendor - 
defined dat a t ype. The alter database command can change the physical size or 1 ocat ion 
of a dat abase. The drop database and drop table st at ement s, respect ivel y, remove a 
database or remove a table within a database. 

Day lOexplained two ways to displ aydata:theview andtheindex.Aview is a virtual 
table created from the out put of a select st at ement . An index or der stherecords 
within a table based on the contentsof a field or fields. 

Day 11 covered transact ion ma nagement, which was your first tasteof pr ogr amming 
wit h SQL. Tr an sact ion sstartwiththe begin transaction st at ement . The commit 
transaction savestheworkof a tran sact ion. The rollback transaction command 
cancel s the work of a transaction. 

Day 12focused on data base security.Although the impl ement at ion of dat abase secur it y 
varies widel y among dat aba se pr o duct s, most impl emen t at ion s u se t he grant and revoke 
commands. The grant command gr an t s permission s t o a u ser . The revoke command r emoves 
these permissions. 

Day 13focused on devel oping appl icat ion programs using SQL. St at ic SQL t ypical 1 y 



involves the use of a pr ecompil er and is st at ic at r un t ime. Dyn amic SQL is ver y f 1 exibl e 
and has become very popul ar in the last few years. Sampl e programs used Dynamic SQL 
wit h the Visual C++ and Del phi devel opment t ool kit s. 

Day 14covered advanced aspectsof SQL.Cursorscan scroll through a set of records. 
Storedproceduresaredatabaseobjectsthat execute several SQLstatementsin arow. 
Stored procedures can accept and return values. Triggers are a special type of stored 
procedure that are executed when records are inserted, updated, or deleted within a 
table. 
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Week 3 At A Glance 

Applying Your Knowledge of SQL 

Welcome to Week 3. So far you have learned the fundamentals of SQL and already 
knowenough toapplywhat you havelearnedto some real -life sit uations. This week 
buildson the foundation established in Weeks 1 and 2. Day 15 showsyou how to 
st r eaml ine SQL st at ement s f or improved performance. Day 16 talks about the data 
diet io nary, or systemcatalog,of a relational data base and showsyou how to retrieve 
valuable information. Day 17 extends the concept of using the data dictionary to 
generateSQLasoutput fromanother SQLstatement.You will learn thebenefitsof 
this technique and discover how generating SQL can improve your efficiency on the job. 
Day 18 covers Or acle's PL/SQL, or Or acle procedural language. PL/SQL is one of the 
many extensionsto standard SQL. An other extension is Sybase's and Microsoft Server 's 
Transact -SQL, which is covered on Day 19. Day 20 returns to Oracle to cover SQL*Plus, 
which allows you to use advanced commands to communicate with the database. 
SQL*P1 usalso enablesyou to format query-generated report s in an at t r act ive manner . 
You can use SQL*P1 us in coll abor at ion wit h PL/SQL. Day 21 examines errors and logical 
mist akesthatrelational data baseusersfrequentlyencounter. We provide brief 
descriptions of the errors, solutions, and tips on avoiding errors. 
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Streamlining SQL Statements for Improved 

Performance 

St r eaml ining SQL st at ement s is a s much a part of appl icat ion performance as da t abase 
designing and tuning. No matter how fine-tuned the database or how sound the 
database structure,you will not receive t imel y query resultsthat are accept a bl e to 
you , or even wor se, t he cust omer , if you don't f ol 1 ow some ba sic guidel ines. Tr u st u s, if 
the customer is not sat isfied, t hen you can bet your boss won't be satisfied either. 

Objectives 

You already know about the major component sof therelational databaselanguageof 
SQL and how to communicat e wit h the dat abase; now it 's t ime to apply your knowledge 
to real -1 if e performance cone erns. The object ive of Day 15 is to r ecommend methodsfor 
improving the performance of, or st r eaml ining, an SQL statement.By the end of today, 
you shoul d 

• Under st and t he concept of st r eaml ining your SQL code 

• Under st and the differences be tween batch loads and transactional processing 
and their effectson data base performance 

• Be able to manipulate the conditionsin your query to expedit e data retrieval 

• Be f a mil iar wit h some under ly in gelementsthat affect thetuningoftheentire 
dat abase 



Here's an analogy to helpyou under st and the phrase streamline an SQL statement: The 
object ive of compet it ive swimmer s is t o compl et e an event in as 1 it 1 1 e t ime as possibl e 
without being disqual ified. The swimmers must have an acceptable technique, be able to 
t orpedo t hemsel vesthroughthewater,anduseall their physical resourcesas 
effect ively as possibl e.With each stroke and breath they take, compet it ive swimmers 
remain streamlined and move through the water with very 1 it tie resist a nee. 

Look at your SQLquery the same way. You should alwaysknow exactly what you want 
t o accompl ish and then strive to follow the path of least resist ance. The more t ime you 
spend pi anning, t he 1 ess t ime you '11 have to spend revising later.Your goal should 
always be to retrieve accurate data and to do so in as 1 it 1 1 e t ime as possibl e. An end 
user wait in g on a slow query isl ike a hungry diner impat ient 1 y await in g a tardy meal. 
Al though you can writemost queriesin sever al ways, the arrange ment of the 
component swithin the query is the factor that makesthe difference of seconds, minut es, 
and somet imes hour s when you execut e the query. Streamlining SQL is t he process of 
finding the opt imal arrangement of theelementswithin your query. 

In addit ion to st r eaml ining your SQL st at ement , you shoul d al so con sider sever a 1 ot her 
fact or s when try in g to improve gener al da t abase per for man ce, for exampl e, concurrent 
user transactionsthat occur within a data base, indexing of tables, and deep-down 
dat abase t uning. 



NOTE: Today's exampl es use Personal Oracle7andtoolsthat are avail a ble 
wit h t he Or acl e7.3 r el at ional dat abase management syst em. The concept s 
discussed today are not restricted to Oracle;they may be applied to other 
relational database management systems. 



Make Your SQL Statements Readable 

Even though reada bil it y doesn't affect the actual performance of SQL st at ement s, good 
programming pr act ice cal 1 s for r eadabl e code. Read a bil it y is especial 1 y import ant if you 
h ave mul t ipl e condit ion s in the where clause. Anyone reading the clause should be able 
t o det ermine whether the tables are beingjoined pr oper 1 y and should be able to 
understand the order of the conditions. 

Try to read t his st at ement : 

SQL> SELECT EMPLOYEE_TBL . EMPLOYEE_ID, 

EMP LO YEE_TBL . NAME, EMP LOYEE_P AY_TBL . SALARY, EMP LOYEE_P AY_TBL . HIRE_DATE 

2 FROM EMPLOYEE_TBL, EMP LO YEE_P AY_TBL 

3 WHERE EMPLOYEE_TBL . EMPLOYEE_ID = EMPLOYEE_PAY_TBL . EMPLOYEE_ID AND 

4 EMP LOYEE_PAY_TBL . SALARY > 30000 OR ( EMP LOYEE_PAY_TBL . SALARY 
BETWEEN 25000 

5 AND 30000 AND EMPLOYEE_PAY_TBL . HIRE_DATE < SYSDATE - 365) ; 



Here's the same query reformatted to enhance readability: 

SQL> SELECT E . EMPLOYEE_ID , E.NAME, P. SALARY, P.HIRE_DATE 

2 FROM EMP LO YEE_TBL E, 

3 EMPLOYEE_PAY_TBL P 

4 WHERE E . EMPLOYEE_ID = P . EMPLOYEE_ID 

5 AND P. SALARY > 30000 

6 OR (P. SALARY BETWEEN 25000 AND 30000 

7 AND P.HIRE_DATE < SYSDATE - 365); 



NOTE: Not ice the use of table aliases in the preceding query. employee_tbl 
in 1 ine 2 has been assigned thealiasE, and employee_pay_tbl in 1 ine 3 has 
been assigned t he al ias p. You can seethat in lines 4, 5,6,and7,theEandp 
stand for the full table names.Aliasesrequire much lesstyping than 
spellingout thefull table name, and even more import ant , queries t hat u se 
aliases are more organized and easier to read than queries that are 
cluttered with unnecessarily long full table names. 



The two queries are ident ical , but the second one is obviousl y much easier t o read. It is 
very structured; that is, the 1 ogical component s of the query have been separated by 
carriage returns and consist ent spacing. You can quickl y see what is being sel ect ed (the 
select clause),what tables are being accessed (the from cl ause), and what conditions 
need to be met (t he where cl ause). 

The Full-Table Scan 

A full-table scan occurswhen the database server readsevery record in a table in 
order to execute an SQLstatement.Full-table scans are normally an issue when 
deal in g with queriesor the select st at ement . However , a ful 1 -t abl e scan can al so come 
intoplaywhen dealingwith updatesanddeletes.Afull-table scan occurswhen the 
col umn s in the where clause do not have an index associated with them. A ful 1 -t abl e 
scan is 1 ike reading a book fromcover to cover, try in g to find a keyword. Most often, 
you will opt to use the index. 

You can avoid a full-table scan by creating an index on columnsthat are used as 
condit ion s in the where clause of an SQL statement. Indexes provide a direct path to the 
data the same way an index in a book refer s the reader to a page number . Adding an 
index speeds updata access. 

Al t hough pr ogr ammer susually frown upon full-table scans, they are somet imes 
appr opr iat e. For example: 



• You are selecting most of the rows froma table. 

• You are updating every row in a table. 

• The t abl es ar e smal 1 . 

In the fir st two cases an index would be inefficient because the da t abase server woul d 
have to refer to the index, read the table, refer to the index again, read the table 
again, and so on. On theother hand, in dexesare most efficient when thedata you are 
accessing is a smal 1 percent age, usually no more than lOto 15 percent , of the total data 
contained within the table. 

In addition,indexesarebest usedonlargetables.You shouldalwaysconsidertablesize 
when you are designing tables and indexes. Pr oper 1 y indexing tablesinvolves 
familiaritywith thedata, know in g which columnswill bereferencedmost,andmay 
require experiment at ion to see which indexes work best. 



NOTE: When speaking of a "1 ar ge t abl e," large is a rel at ive t er m. A t abl e 
that isextremelylargetooneindividual may be minu t e t o a not her . The 
size of a table isrelative to the size of other tables in the data base, to the 
disk space avail abl e, t o the number of disks avail abl e, and simpl e common 
sense. Obviousl y, a 2GB table is large, whereas a 16KB t abl e is smal 1 . In a 
data base environment where the average table size is 100MB, a 500MB t abl e 
may be considered massive. 



Adding a New Index 

You wil 1 of t en find sit u at ion s in which an SQL st at emen t is running for an 
unreasonable amount of t ime, although the per for ma nee of ot her st at emen t s seems t o 
be accept abl e; for exampl e,when conditionsfor data retrieval change or when table 
structures change. 

We have also seen thistype of slowdown when a new screen or window has been added 
to a front -end application. One of the first things to do when you begin to trouble shoot 
istofindout whether thetarget tablehasan index. In most of thecaseswehave seen, 
the target table has an index, but one of the new conditions in the where cl au se may 
lack an index. Looking at t he where clause of the SQL statement,wehave asked, Shoul d 
we add another index? The answer may be yes if: 

• Th e mo st re st r ict ive condit ion (s) returns 1 ess than 10 percent of the rows in a 
table. 

• The most r est r ict ive condit ion (s) wil 1 be used of t en in an SQL st at ement . 



• Condition(s)on columnswith an index will return unique values. 

• Columns are often referenced in the order by and group by cl a uses. 

Composit e indexes may al so be used. A composite indexis an index on t wo or more col umns 
in a t abl e. These indexes can be more efficient than singl e-col umn indexes if the indexed 
columnsareoften usedtogether asconditionsin the where clause of an SQL st at ement . 
If the indexed columns are used separately as well as together, especially in other 
queries, singl e-col umn indexes may be more appr opr iat e. Use your judgment andruntests 
on your data to see which t ype of index best suit s your da t abase. 

Arrangement of Elements in a Query 

The best arrangement of elementswithin your query,particularlyin the where cl au se, 
really depends on the order of the processing st eps in a specific impl ement at ion . The 
arrangement of conditions depends onthecolumnsthat areindexed,aswell as on which 
condition will retrieve the fewest records. 

Youdonot havetouseacolumnthat is indexed in the where cl au se, bu t it is obviou si y 
mor e beneficial to do so. Try to narrow down the resultsof the SQL st at ement by using 
an index that returnsthe fewest number of rows. The condition that returnsthe fewest 
records in a t abl e is said t o be t he most restrictive condition. As a general statement,you 
shoul d pi ace t he most r est r ict ive condit ion s 1 a st in the where cl au se. (Or acl e's query 
opt imizer reads a where clause fromthe bottomup, so in a sen se, you would be placing 
the most restrictive condition first.) 

When the opt imizer readsthe most rest r ict ive condit ion f ir st , it is able to narrow down 
the fir st set of results before proceeding to the next condition. The next condit ion, 
insteadoflookingat the whole table,should look at the subset that wasselectedby 
t he most sel ect ive condit ion . Ul t imat el y, dat a is r et r ieved f ast er . The most sel ect ive 
condit ion may be unclear in compl ex queries wit h mul t ipl e condit ion s, subquer ies, 
calculations, and several combinat ions of the and, or, and like. 



TIP: Always check your data base document at ion to see how SQLstatements 
are processed in your implementation. 



The following test is one of many we have run to me a sure the difference of el apsed t ime 
between two uniquely arranged queries with the same content. These examples use 
Or acl e7. 3 r el at ion a 1 dat abase man ag ement syst em. Remember , t he opt imizer in t his 
impl ementation readsthe where clause fromthe bottomup. 

Before creating the select statement,we selected distinct row countson each 



condition that weplann 



ed to u se. Here are the val 



ues sel ect ed f 



or each condit ion : 



Condition 


Distinct Values 


calc_ytd = '-2109490.8' 


13,000 + 


dt_stmp = '01-SEP-96' 


15 


output_cd = ' 001 ' 


13 


activity_cd = 'IN 


10 


status_cd = 'A' 


4 


function_cd = '060' 


6 



NOTE: The most restrictive condition is al so the condition with the most 
dist inct val ues. 



The next exampl e pi aces t he most r est rict ive condit ion s fir st in t he where cl au se: 
INPUT: 

SQL> SET TIMING ON 



2 


SELECT COUNT (*) 




3 


FROM FACT_TABLE 




4 


WHERE CALC_YTD = 


'-2109490. 


5 


AND DT STMP = ' 


01-SEP-96' 


6 


AND OUTPUT_CD = 


'001' 


7 


AND ACTIVITY_CD 


= 'IN' 


8 


AND STATUS_CD = 


'A' 


9 


AND FUNCTION_CD 


= '060'; 



OUTPUT: 

COUNT (*) 



8 

1 row selected. 
Elapsed: 00:00:15.37 

This exampl e pi aces t he most rest rict ive condit ion s 1 ast in t he where cl a use: 
INPUT/OUTPUT: 

SQL> SET TIMING ON 

2 SELECT COUNT (*) 

3 FROM FACT_TABLE 

4 WHERE FUNCTION_CD = '060' 



5 
6 
7 

8 
9 



AND STATUS_CD = ' A ' 
AND ACTIVITY_CD = 'IN' 
AND OUTPUT_CD = '001' 
AND DT_STMP = ' 01-SEP-96 ' 
AND CALC_YTD = ' -2109490 . 8 ' ; 



COUNT (*) 



8 



1 row selected. 
Elapsed: 00:00:01.80 

ANALYSIS: 

Not ice the difference in el apsed t ime. Simpl y changing the order of conditions according 
to the given table statistics, the second query ran almost 14 seconds faster than the 
first one. Imagine the difference on a poorly structured query that runs for three 
hour s! 

Procedures 

For queriesthat are executed on a regular basis, try to use procedures. A procedure is a 
potentially large groupof SQL statements. (Refer to Day 13, "Advanced SQL Topics.") 

Procedures are compil ed by the database engine and then executed.Unlike an SQL 
statement,the data base engine need not opt imize the procedure before it isexecuted. 
Procedures, as opposed to numerous individual queries, may be easier for the user to 
maintain and more efficient for the database. 

Avoiding OR 

Avoid u sing the 1 ogical oper at or or in a query if possibl e. OR inevit abl y si ow s down 
nearlyanyqueryagainst atableofsubstantial size.Wefindthat in is gen er ally much 
quicker than or. This advice cert a in 1 y doesn't agree with documentation stating that 
opt imizer s con vert in argument s t o or con dit ion s. Never t h el ess, her e is an exampl e of a 
query using multiple ors: 

INPUT: 

SQL> SELECT * 

2 FROM FACT_TABLE 

3 WHERE STATUS_CD = 'A' 

4 OR STATUS_CD = 'B' 

5 OR STATUS_CD = 'C 

6 OR STATUS_CD = 'D' 

7 OR STATUS_CD = 'E' 

8 OR STATUS_CD = 'F' 

9 ORDER BY STATUS_CD; 



Here is the same query using suBSTRand in: 



INPUT: 

SQL> SELECT * 

2 FROM FACT_TABLE 

3 WHERE STATUS_CD IN ( 'A' , 'B' , 'C , 'D' , 'E' , 'F' ) 

4 ORDER BY STATUS_CD; 

ANALYSIS: 

Try t est ing somet hing simil ar for yourself.Although books are excellent sourcesfor 
standardsanddirection,you will find it isoften useful to come to your own 
concl usions on cert a in things, such as performance. 

Here is another example using suBSTRand in. Notice that the first query combines like 
with or. 

INPUT: 

SQL> SELECT * 

2 FROM FACT_TABLE 

3 WHERE PROD_CD LIKE 

4 OR PROD_CD LIKE 

5 OR PROD_CD LIKE 

6 OR PROD_CD LIKE 

7 OR PROD_CD LIKE 

8 ORDER BY PROD_CD; 

SQL> SELECT * 

2 FROM FACT_TABLE 

3 WHERE SUBSTR(PROD_CD, 1, 2) IN ( ' AB ' , ' AC ' , ' BB ' , ' BC ' , ' CC ' ) 

4 ORDER BY PROD_CD; 

ANALYSIS: 

The second exampl enot onlyavoidstheORbut alsoel imin at es the combin at ion of the OR 
and like oper at or s.You may want to try this exampl e to see what the real-t ime 
performance difference is for your data. 

OLAP Versus OLTP 

When tuning a database, you must first determine what t he dat abase is being u sed for . 
An onl ine anal yt ical processing (OLAP) dat abase is a syst em whose funct ion is t o provide 
query capabilities to the end user for statistical and general informational purposes. 



' AB% ' 
'AC% ' 
' BB% ' 
'BC% ' 
'CC% ' 



The data r et r ieved in t his t ype of environment is of t en u sed f or st at ist ical report s t h at 
aid in the corporate decision -making process. These t ypes of systems are also ref erred to 
as decision support sy st ems (DSS). An onl ine t r an sact ional processing (OLTP) da t abase is 
a systemwhose main function is to provide an environment for end-user input and may 
al so in vol ve queries again st day-to-day in for mat ion . OLTP syst ems are u sed to 
manipul at e in for mat ion wit h in the da t abase on a dail y basis. Data warehouses and DSSs 
get their data fromonl in etran sact ional databasesandsomet imes fr om ot her OLAP 
syst ems. 

OLTP Tuning 

A transactional database is a delicate syst em that is heavily accessed in theformof 
transactions and queries against day-to-day information. However, an OLTP does not 
usually require a vast sort area, at least not totheextent to which it is required in an 
OLAP en vir on men t . Most OLTP transactions are quick and do not involve much sort in g. 

One of t he biggest issues in a transactional da t abase is rol 1 back segment s. The amount 
and size of roll back segmentsheavily depend on how many users are concurrently 
accessing the database, as well as the amount of work in each transaction. The best 
approach istohave sever al roll back segmentsin a tran sact ional environment. 

Another concern in a transactional environment is the integrity of the transaction logs, 
which are written to after each tran sact ion. These logsexist for the sole purpose of 
recovery. Th eref or e, each SQL impl ementation needsa waytobackupthelogsfor usein 
a "point in t ime recovery." SQL Server u ses dump devices; Or acl e u ses a da t abase mode 
known as ARCHIVELOG mode. Tr an sact ion 1 ogs al so in vol ve a performance 
consider at ion becau se backing up 1 ogs requiresaddit ional overhead. 

OLAP Tuning 

Tuning OLAP syst ems, such as a data warehouse or decision support syst em, is much 
different fromtuning a tran sact ion database.Normally,more space is needed for 
sort ing. 

Because the purpose of thistypeof systemistoretrieveuseful decision -making da t a, you 
can expect many complex queries, which normally involve grouping and sorting of data. 
Compared to a tran sact ional data base, OLAP syst ems t ypical 1 y t ake more space for the 
sort area but 1 ess space for t he rol 1 back area. 

Most transact ions in an OLAP systemtake pi ace as part of a batch process. Instead of 
having several roll back areasfor user input, you may resort to one large roll back area 
for the loads, which can be taken offline during daily activity to reduce overhead. 



Batch Loads Versus Transactional Processing 



A major factor in the performance of a data base and SQL st at ement s is t he t ype of 
processing that t akes pi ace wit hin a da t abase. One t ype of processing is OLTP, discussed 
earlier today. When we talk about transactional processing, we are going to refer to 
t wo t ypes: user input and bat ch loads. 

Regul ar user input u sual 1 y con sist s of SQL st at ement s such as insert, update, and 
delete. Thesetypesof transactionsareoften performed by the end user , or the 
cu st omer . End user s are nor mal 1 y u sing a front -end appl icat ion such as Power Buil der to 
interface with the data base, and therefore they sel do m issue visibl e SQL st at ement s. 
Nevertheless, the SQL code has already been generated for the user by the front -end 
appl icat ion . 

Your main focus when optimizing the performance of a database should be the end -user 
transactions. After all , "no customer" equates to "no da t abase," which in turn means 
that you areout of ajob.Alwaystryto keep your customers happy, even though their 
expectations of system/database performance may sometimes be unreasonable. One 
consider at ion with end -user input is the number of concurrent users. The more 
concurrent database users you have, the greater the possibilities of performance 
degr adat ion . 

What is a batch load?A batch loader for ms heaps of transactions against thedatabase 
at once. For exampl e, suppose you are archiving last year's data in to a massive hist or y 
table.You may need to insert thou sands, or even millions,of rowsof data in to your 
historytable.Youprobablywouldn't want todothistaskmanually,soyou arel ikel y 
to create a batch job or script to automate the process. (Numerous techniques are 
avail able for load in g data in a batch.)Batch loads are notorio us for tax in g systemand 
database resources. These database resources may in elude table access, systemcatalog 
access, t he da t abase rol 1 back segment , and sort area space; syst em re sour ces may in cl ude 
available CPU and shared memory. Many other factors are involved, depending on your 
operating systemand database server. 

Both end-user transactionsandbatch loads are necessary for most databasestobe 
successful, but your syst em could experience serious performance pr obi ems if t hese t wo 
types of processing lock horns. Therefore, you should know the difference between them 
and keep themsegregated as much as possibl e. For exampl e,you would not want to load 
massive amountsof data in to the data base when user activity is high . The dat aba se 
r espon se may already be slow because of the number of concurrent users.Alwaystryto 
run batch loadswhen user activity is at a minimum. Many shops reserve t imes in t he 
evenings or early morning to load data in batch to avoid interfering with daily 
processing. 

You should always pi an the t iming for massive bat ch 1 oads, being car ef ul to avoid 
schedul ing themwhen the data base isexpected to be available for normal use. Figure 
15.1 depict sheavybatch updatesrunningconcurrentlywith several user processes, all 



cont ending for syst emresour ces. 



Figure 15.1. 

System resource contention. 

As you can see, many processes are contending for syst em resources. The heavy batch 
updates that are being done throw a monkey wrench into the equation. Instead of the 
syst em resources being disper sed somewhat evenly among the users,the batch updates 
appear to be hogging them. This situation is just the beginning of resource contention. 
As the batch transactions proceed, the user processes may eventually be forced out of 
the pict ur e. This condit ion is not a good way of doing bu sin ess. Even if the syst em has 
only one user, significant contention for that user could occur. 

Anot her pr obi em w it h bat ch processes is that the process ma yholdlockson atablethat 
a user is trying to access. If there is a lock on a t abl e, the user will be refused access 
until thelockisfreedbythebatch process, which could be hours. Batch processes 
shouldtakeplacewhen systemresourcesareat their best if possibl e. Don't make t he 
users' transactions compete with batch. Nobody wins that game. 

Optimizing Data Loads by Dropping Indexes 

One way to expedit e bat ch updat es is by dropping indexes. Imagine the hist or y t abl e wit h 
many thousandsof rows. That history table isalso 1 ikel y to have one or more indexes. 
When you think of an index, you normally think of faster table access, but in the case 
ofbatch loads, you can benefit by dropping the index(es). 

When you load data in to a table with an index, you can usually expect a great deal of 
index u se, especial 1 y if you are updating a high percentage of rows in the table. Look at 
it this way. If you are studying a book and highl ighting key point s for future reference, 
you may find it quicker to browse through the book frombeginning to end rather than 
using the index to locate your key points. (Using the index would be efficient if you 
were highl ight ing onl y a smal 1 por t ion of the book.) 

To maximize the efficiency of batch loads/updates that affect a high percentage of rows 
in a table,you can take these three basic st eps to disabl e an index: 

1. Dropthe appropriate index(es). 

2. Load/updat e the table's data. 

3. Rebuil d the t abl e's index. 



A Frequent COMMIT Keeps the DBA Away 



When performing batch transactions,you must know how often to performa "commit ." 
Asyou learned on Day 11, "Controlling Transactions," a commit st at emen t f inal izes a 
transaction. A commit saves a transact ion or writes any changes to the applicable 
table(s). Behind the scenes, however, much more is going on. Some areas in the database 
are reserved to store compl eted transact ions before the changes are actually written 
to the target table. Oracle call s these areas rollback segments. When you issue a commit 
statement , transactions associated with your SQL session in t he rol 1 back segment are 
updated in the target table.After the update takesplace,the contentsof therollback 
segment are removed. A rollback c o mma n d , on the other hand,clearsthe contentsof 
the rollback segment without updating the target table. 

As you can guess, if you never issue a commit or rollback command, transactions keep 
building within the roll back segments. Subsequently,if the data you are load in g is 
gr eat er in size than the avail abl e space in the rol 1 back segment s, t he da t abase wil 1 
essentiallycometoahalt andbanfurthertransactional activity.Not issuing commit 
commands is a common programming pitfall;regular commits helpto ensure stable 
performance of the entire database system. 

The management of rollback segments is a compl ex and vital database administ r at or 
(DBA) r esponsibil it y because t r an sact ion s dynamical ly affect the roll back segment s, 
and in turn, affect the overall performance of the database aswell as individual SQL 
statements.So when you are loading large amountsof data, be sure to issue the commit 
command on a regular basis. Check with your DBA for advice on how often to commit 
during batch transactions. (See Figure 15.2.) 

Figure 15.2. 

The rollback area. 

Asyoucanseein Figure 15.2, when a user performs a transaction, the changes are 
retained in the roll back area. 

Rebuilding Tables and Indexes in a Dynamic 
Environment 

The t er m dynamic database environment r efer sto a large data base that is in a const ant 
state of change. The changes that we are referring to are frequent batch updates and 
continual dail y t r an sact ion al processing. Dynamic dat abases usual 1 y ent ail heavy 
OLTP systems, but can a 1 so refer to DSSs or data warehouses, depending upon the 
volume and frequency of data loads. 

The re su It of con st ant high-volumechangesto a database is growth, which in turn 
yields frag mentation.Fragmentat ion can easilyget out ofhandifgrowth is not 
managed properly. Oracle allocates an initial extent to tableswhen they are created. 



When data isloaded and fillsthe table'sinitial extent,a next extent, which isalso 
allocated when the table iscreated,istaken. 

Sizing tablesand indexes is essentially a DBA function and can drastically affect SQL 
st at ement performance. The fir st st ep in gr owt h man agemen t is t o be pr oact ive. Al 1 ow 
roomfor tablesto grow fromday one, w it h in reason. Al so pi an to defragment the 
database on a regular basis, even if doing so meansdeveloping a weekly rout in e. Here 
arethe basic cone eptual stepsinvolvedin defragment in gtablesand indexes in a 
relational database management system: 

1. Get a goodbackupof the table(s) and/or index(es). 

2. Drop t he t abl e(s) and/or index(es). 

3. Rebuil d the t abl e(s) and/or index(es) wit h new space al 1 ocat ion . 

4. Restore the data into the newly built table(s). 

5. Re-cr eat e the index(es) if necessary. 

6. Reest abl ish user/rol e permissions on the table if necessary. 

7. Save the backupof your tableuntil you are absol utely sure that the new 
table wasbuilt successfully.If you choose to discard the backupof the original 
table,you should first make a backupof the new table after the data has been 
ful 1 y rest or ed. 



WARNING: Never get rid of thebackupof your table until you are sure 
that thenewtablewasbuilt successfully. 



The fol 1 owing exampl e demon st rat es a pr act ical u se of a mail in g 1 ist t abl e in an Or acl e 
dat abase environment. 

INPUT: 

CREATE TABLE MAILING_TBL_BKUP AS 
SELECT * FROM MAILING_TBL; 

OUTPUT: 

Table Created. 
INPUT/OUTPUT: 



drop table mailing_tbl; 



Table Dropped. 



CREATE TABLE MAILING TBL 



( 

INDIVIDUAL, 

INDIVIDUAL, 

ADDRESS 

CITY 

STATE 

ZIP CODE 



ID 

NAME 



VARCHAR2 (12) 
VARCHAR2 (30) 
VARCHAR(40) 



NOT NULL, 
NOT NULL, 
NOT NULL, 



VARCHAR(25) 
VARCHAR ( 2 ) 
VARCHAR ( 9 ) 



) 

TABLESPACE TABLE SPACE_NAME 
STORAGE ( INITIAL 

NEXT NEW SIZE 



NOT NULL, 
NOT NULL, 
NOT NULL, 



NEW_SIZE, 

) ; 



Table created. 



INSERT INTO MAILING_TBL 

select * from mailing_tbl_bkup; 

93,451 rows inserted. 



CREATE INDEX MAILING_IDX ON MAILING TABLE 
( 

INDIVIDUAL_ID 
) 

TABLESPACE TABLE SPACE_NAME 

STORAGE ( INITIAL NEW_SIZE, 

NEXT NEW_SIZE ) ; 



Index Created. 



grant select on mailing_tbl to public; 

Grant Succeeded. 



drop table mailing_tbl_bkup; 

Table Dropped. 



ANALYSIS: 



Rebuil ding tablesand indexesthat have grown enablesyou to opt imize storage, which 
improves overall performance. Remember to dropthe backuptable only after you have 
verifiedthat t he new t a bl e h as been created successful 1 y. Al so keep in mind that you 
can achieve the same resultswith other me thods. Check the optionsthat are available 
to you in your database documentation. 

Tuning the Database 

Tuning a dat abase is the process of fine-t uning the dat abase server's performance. As a 



newcomer to SQL, you probably will not be exposed to database tun in g unlessyou are a 
newDBAor a DBA moving in toarelational data base environment. Whether you will be 
managing a da t abase or u sing SQL in appl icat ion s or programming, you wil 1 benefit by 
knowing something about the data base -tuning process. The key to the success of any 
database is for all parties to work together. Some general tips for tuning a database 
fol 1 ow. 

• Minimize the overall size required for the database. 

It 's good to allow roomfor growth when designing a database,but don't go 
overboard. Don't tie upre sources that you may need to accommodate database 
gr owt h . 

• Experiment with the user process's t ime-sl ice variabl e. 

Thisvariable controlsthe amount of t ime the da t abase server's schedul er 
allocates to each user's process. 

• Opt imize t he net work packet size u sed by appl icat ion s. 

The larger the amount of data sent over the network, the larger the network 
packet size should be. Con su It your data base and network documentation for 
more det ail s. 

• Store transaction logs on separate hard disks. 

For each transaction that takesplace,the server must write the changesto the 
transaction logs. If you store these log fileson the same disk asyou store data, 
you could create a performance bottleneck. (See Figure 15.3.) 

• St ripe ext r emel y large t abl es across mul t ipl e disks. 

If concurrent usersare accessing a large t abl e that is spread over mul t ipl e disks, 
there is much less chance of having to wait for system re sources. (See Figure 15.3.) 

• St oredata base sort area,systemcatalogarea,androllbackareason separ at e 
hard disks. 

These are all areas in the data base that most usersaccessfrequently.By 
spreading t hese areas over mul t ipl e disk drives, you are maximizing the u se of 
syst emresour ces. (See Figure 15.3.) 



• Add CPUs. 



This sy st em admin ist rat or function can drastically improve dat aba se per for ma nee. 
Adding CPUs can speed updata processing for obviousreasons.If you have multiple 
CPU son a machine, then you may be able to impl ement par al 1 el processing 
strategies. See your database documentation for more information on parallel 
processing, if it is avail abl e wit h your impl ement at ion . 

• Add memory. 

Gen er ally, the more the better. 

• Storetablesandindexeson separ at e hard disks. 

You should st ore indexes and their related tableson separ at e disk dr ives when- 
ever possibl e.This arrangement enablesthe table to be read at the same t ime the 
index is being refer en ced on a not her disk. The capabil it y t o st or e object s on 
multipledisksmaydependon how manydisksareconnectedto a controller.(See 
Figure 15.3.) 

Figure 15.3 shows a simpl e exampl e of how you might segr eg at e the major areas of your 
dat abase. 

Figure 15.3. 

Using available disks to enhance performance. 

The scenario in Figure 15.3 uses four devices: diskOl through disk04. The objective when 
spreading your heavy database areas and objectsisto keepareasof high use away from 
each anot her . 

• DiskOl-- The syst em cat al og st or es in for mat ion about t abl es, indexes, u ser s, 

st at ist ics, dat abase fil es, sizing, grow t h in for mat ion , and ot her per t in en t data 
that isoften accessed by a high percent age of transactions. 

• Disk02--Tr ansact ion logs are updated every t ime a change is made to a table 
(insert, upd ate, or delete). Transact ion logsare a grand fact or in an online 
transact ional database. They are not of great concern in aread-only 
environment, such as a data warehouse or DSS. 

• Disk03--Rol 1 back segment s are al so significant in a t r an sact ion al en vir on men t . 
However , if t her e is 1 it 1 1 e t r an sact ion al act ivit y (in ser t , updat e, del et e), 
rollbacksegmentswill not beheavilyused. 

• Disk04-- The database's sort area, on the other hand, is used asa temporary area 
for SQL st at ement processing when sort ing dat a, as in a group by or order by 
clause.Sort areas are t ypical ly an issue in a data warehouse or DSS. However, 
the use of sort areas should al so be considered in a transactional environment. 



TIP: Also note how the application tablesand indexeshave been placed on 
each disk.Tablesandindexesshouldbespreadasmuch as possibl e. 



Not ice that in Figure 15.3thetablesandindexesarestoredon different devices. You 
can al so see how a "Big Tabl e" or index may be striped a. cr oss t wo or more devices. This 
t echnique spl it s t he t abl e int o smal 1 er segment s t hat can be accessed simul t aneou si y . 
Striping a table or index across multiple devices is a way to control fragmentation. In 
t his seen a r io, t abl es may be read whil e t heir corresponding indexes are being referenced, 
which increases the speed of over all data access. 

This exampl e is really quite simpl e. Depending on the fu net ion , size, and syst em-r el at ed 
issues of your data base, you may find a simil ar met hod for opt imizing syst em resources 
that worksbetter.In a perfect world where money is no obstacle, the best 
configuration is to have a separ at e disk for each major data base entity,including large 
t abl es and indexes. 



NOTE: The DBA and syst em admin ist rator shouldworktogether to ba lance 
da t abase space al 1 ocat ion and opt imize the memory that is avail abl e on the 
server . 



Tuning a database very much depends on the specific database syst em you are using. 
Obviousl y,tuningadatabaseentailsmuchmorethanjust preparing queries and 1 et t ing 
themfly.On theother hand, you won't get much reward for tun ing a data base when 
t he appl icat ion SQL is not fine-t uned it sel f. Professional s who t une dat abases for a 
living often specialize on one database product and learn as much as they possibly can 
about itsfeaturesandidiosyncrasies.Although databasetuningisoften lookedupon as 
a painful t ask, it can provide very 1 ucr at ive empl oyment for the peopl e who truly 
under st and it . 

Performance Obstacles 

We have already mentioned some of the countless possibl e pit fallsthat can hinder the 
general performance of a dat abase. These are typically general bottlenecks that 
in vol ve syst em-1 evel ma in tenance, dat abase ma in tenance, and management of SQL 
statement processing. 

This sect ion summar izes the most common obst acl es in syst em per for ma nee and database 
r espon se t ime. 

• Not making use of avail abl e devices on the server-- A company pur chases mul t ipl e 



diskdrivesfor areason.Ifyou donot u sethemaccordingly by spread in ga part the 
vit al da t abase component s, you are 1 imit ing the performance capabil it ies. 
Maximizing the use of systemresourcesisjust as import ant as maximizing the use 
of the database server capabilities. 

Not performing frequent C0MMiTs--Fail ing t o use periodic commits or rollbacks 

during heavy batch loadswill ult imat elyresult indatabasebottlenecks. 

Allowing batch loads to interfere with daily processing-Running batch loads 
during t imes when the data base is expect ed to be avail abl e wil 1 cau se pr obi ems 
for everybody. The bat ch process wil 1 be in a per pet ual bat 1 1 e wit h end user s for 
syst emresour ces. 

Being carelesswhen creating SQL statement s--Car el essly creating compl ex SQL 
st at ement s wil 1 more than 1 ikel y cont r ibut e to subst andar d r espon se t ime. 



TIP: You can use various methods to optimize the structure of an SQL 
st at ement , depending upon the st eps t a ken by the da t abase server during 
SQL statement processing. 



Running batch loadswith table indexes-- You could end upwith a batch load that 
runs all day and all night , as opposed to a batch load that finishes w it h in a few 
hours. Indexes si ow down batch loadsthat are accessing a high percent age of the 
rows in a t abl e. 

Having too many concurrent usersfor allocated memory --As the number of 
concurrent data base and syst em user s grows, you may need to allocate more 
memory for the shared process. See your syst em administ r at or . 

Creating indexes on columns with few unique val ues--Indexing on a column such 
as gender, which hasonly two unique values, is not very efficient. In stead, try to 
index columnsthat will return a low percent age of rows in a query. 

Cr eat ing indexes on smal 1 t abl es--By t he t ime the index is refer enced and the 
data read, a full-table scan couldhavebeen a c compl ished. 

Not managing syst em r esour ces efficient 1 y--Poor management of syst emresour ces 
can result fromwasted space during database init ial izat ion , t abl e creation, 
uncontrolled fragmentation,and irregular syst em/da t abase ma in t en a nee. 

Not sizing t abl es and indexes pr oper 1 y--Poor est imat es for tablesand indexesthat 
grow tremendously in a large database environment can lead to serious 
fragment at ion probl ems, which if not t ended t o, wil 1 snowbal 1 in t o more serious 
pr obi ems. 



Built-in Tuning Tools 



Check with your DBA or data base vendor to det ermine what tools are available to you 
for performance measuring and tuning. You can use performance-tuning tool s to 
identify deficiencies in the data access pa th; in addition,thesetoolscan so met imes 
suggest changes to improve the performance of a par t icul ar SQL st at ement . 

Oraclehastwo popul ar toolsfor managing SQLstatement performance. These t ool s are 
explain plan and tkprof. The explain plan t ool iden t if ie s t h e a ccess pa t h t h a t will be 
taken when the SQL statement is executed, tkprof measures t he per for mance by t ime 
el apse d during each phase of SQL st at ement processing. Or a cl e Corpora t ion al so 
provides other tool s that helpwith SQL statement and database analysis, but the two 
mentioned here are the most popular. If you want to simpl y measure the el apsed t ime of a 
query in Oracle,you can use the SQL*P1 us command set timing on. 

set timing on and other set commands are covered in more depth on Day 20, "SQL*Plus." 

Sybase's SQL Server has diagnost ic t ool s for SQL st at ement s. These opt ion s are in the 
form of set commands that you can add to your SQL st at ement s. (These commands are 
simil ar t o Or acl e's set commands). Some common commands are set showplan on, set 
statistic 10 on, and set statistics time on. These set commands displ ay out put 
concerning the st eps performed in a query, the number of reads and writesrequired to 
per for m t he query, and gener al st at ement -par sing in for mat ion . SQL Ser ver set 
commands are covered on Day 19, "Transact -SQL: An Introduction." 

Summary 

Two major elementsof streamlining,or tuning,directly affect the performance of SQL 
statements: application tun in g and data base tun in g. Each has it s own role,but one 
cannot be opt imal ly tuned without the other.The first step toward success is for the 
technical teamand systemengineers to work together to ba lance resources and take 
full advantage of the data base features that aid in improving performance. Many of 
these features are built into the database software provided by the vendor. 

Appl icat ion devel oper smust know the data. The key to an opt imal da t abase design is 
thorough knowledge of the application'sdata.Devel oper s and product ion programmers 
must know when to use indexes, when to add another index, and when to allow batch 
jobstorun.Alwaysplan batch loadsandkeepbatch processing separ at e fromdaily 
transactional processing. 

Databases can be tuned to improve the performance of individual appl icat ion s t hat 
access them. Database administrators must be concerned with the daily operation and 
performance of the data base. In addition to the me t icul ou stun in g that occurs behind 
the scenes, the DBA can usually offer creative suggestions for accessing data more 



efficiently, such asmanipulating indexesor reconstructing an SQL st at emen t . The DBA 
should also be familiar with the toolsthat are readily available with the data base 
software to measure performance and provide suggest ions for st at ement t weaking. 

Q&A 

Q If I st re ami ine my SQL st at ement , ho w much of a gain in per for ma nee 
shoul d I expect ? 

A Per for mance gain depends on the size of your tables, whether or not columnsin 
the table are indexed, and other relative factors.In a very large data base, a 
compl ex query that runsfor hourscan so met imes be cut to minu t es. In the case of 
t r ansact ional pr ocessing, st r eaml ining an SQL st at ement can save import ant 
seconds for the end user. 

Q How do I co or dinat e my batch loads or updates? 

A Check with the database administrator and, of course, with management when 
scheduling a batch load or update.If you are a systemengineer,you pr obabl y wil 1 
not know everything that is going on within the database. 

Q How oftenshould I commit my bat ch t r ansact ions? 

A Check with the DBA for advice. The DBA will need to know approximately how 
much data you areinserting,updating,or deleting. The frequency of commit 
statements should also take in to account other batch loadsoccurring 
simultaneously with other database activities. 

Q Should Istripe all of my tables? 

A St r iping offer s performance benefitsonly for large tables and/or for t abl es 
that are heavily accessed on a regular basis. 

Workshop 

The Workshopprovidesquiz questionsto help sol idif y your under standing of the 
material cover ed,aswell asexercisestoprovideyouwith experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
an swer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. What does streamline an SQL statement me a n ? 

2. Shoul d t abl es and t heir corresponding indexes reside on the same disk? 



3. Whyisthearrangement of conditionsin an SQLstatement import ant ? 

4. What happens during a ful 1 -t abl e scan? 

5. How can you avoid a full-table scan? 

6. What are some common hindrances of general performance? 

Exercises 

1. Make the following SQL statement morereadable. 

SELECT EMPLOYEE. LAST_NAME, EMPLOYEE . FIRST_NAME, EMPLOYEE .MIDDLE_NAME, 
EMPLOYEE . ADDRESS , EMPLOYEE . PHONE_NUMBER, PAYROLL . SALARY , 
PAYROLL . POSITION, 

EMPLOYEE. SSN, PAYROLL . START_DATE FROM EMPLOYEE, PAYROLL WHERE 
EMPLOYEE. SSN = PAYROLL. SSN AND EMPLOYEE . LAS T_NAME LIKE ' S% ' AND 
PAYROLL . SALARY > 20000; 

2. Re arrange the conditionsin the following query to opt imize data retrieval 

t ime. Use t he fol 1 owing st at ist ics (on t he t abl es in t heir ent ir et y) t o det ermine 
the order of the conditions: 

593 individual s have the 1 ast name smith. 

712 individual s 1 ive in Indianapolis. 

3,492 individual s are male. 

1,233 individual s earn a sal ar y >= 30, 000. 

5,009 individual s are singl e. 

individual_id is the primary key for both tables. 

SELECT M. INDIVIDUAL_NAME, M. ADDRESS, M.CITY, M. STATE, M.ZIP_CODE, 

S . SEX , S . MARITAL_STATUS , S . SALARY 
FROM MAILING_TBL M, 

INDIVIDUAL_STAT_TBL S 
WHERE M.NAME LIKE ' SMITH% ' 

AND M.CITY = 'INDIANAPOLIS' 

AND S.SEX = 'MALE' 

AND S. SALARY >= 30000 

AND S.MARITAL_STATUS = 'S' 

AND M. INDIVIDUAL_ID = S . INDIVIDUAL_ID; 
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- Day 16 - 

Using Views to Retrieve Useful Information 

from the Data Dictionary 

Objectives 

Today we discussthe data dictionary,also known asthe systemcatalog.By the end of 
the day, you should have a sol id under st and in g of the following: 

• The definition of the data dictionary 

• The type of information the data dictionary contains 

• Different types of tables within the data dictionary 

• Effective ways to retrieve useful information fromthe data dictionary 

Introduction to the Data Dictionary 

Every relational database has some formof data dictionary,or systemcatalog. (We use 
bot h t er ms in t oday's present at ion .) A data dictionary is a syst em area wit hin a dat abase 
environment that containsinformation about the ingredientsof a data base. Data 
diet ionar ies incl ude in for mat ion such as dat abase design , st or ed SQL code, user 
st at ist ics, dat abase processes, dat abase gr owt h, and dat abase performance st at ist ics. 



The data dictionary has tables that contain database design information, which are 



populated upon the creation of the database and the execution of Data Definition 
Language (DDL) commands such as create table. This part of the systemcatalog stores 
in for mat ion about a t abl e's col umn s and at t r ibut es, t abl e -sizing in for mat ion, t abl e 
privileges,and table growth.Other objectsthat are stored within the data diet io nary 
include indexes, triggers, procedures, packages, and views. 

User st at ist ics t abl es report the st at u s of it ems such asdatabase connect ivity 
inf or mat ion and pr ivil eges f or individual u ser s. These privil eges ar e divided int o t wo 
major component s: syst em-1 evel privil eges and object -1 evel privil eges. The aut hor it y to 
cr eat e a not her u ser is a syst em-1 evel privil eg e, whereas t he capabil it y to access a t abl e 
is an object -level privilege. Roles are also used to enforce security within a database. 
This in for mat ion is st or ed as wel 1 . 

Day 16extendswhat you learnedyesterday (Day 15,"Streamlining SQL St at ement s f or 
Improved Performance"). Data retrieved fromthe systemcatalog can be used to mo nit or 
database performance and to modify database parameters that will improve database 
and SQL statement performance. 

Th edatadictio nary is one of the most useful toolsavailablewith adatabase.lt is away 
of keeping a da t abase or ganized, much 1 ike an invent or y fil e in a ret ail st ore. It is a 
mech an ism that ensuresthe integrity of the data base. For instance,when you create a 
table,how does the database server know whether a table with the same name exist s? 
When you create a query to select data froma table, how can it be verified that you 
have been given the proper privileges to access the table? The data dictionary is the 
heart of a data base, so you need to know how to use it. 

Users of the Data Dictionary 

End u ser s, syst em engineer s, and database administrators all use the data dictionary, 
whether theyrealizeit or not. Their accesscan beeither direct or indirect. 

End users, often the customers for whomthe dat abase was created, access the system 
catalog indirectly.When a user att empt sto log on to the data base, the data diet io nary 
is referenced to verify that user's user name, password, and privil eges to connect to the 
database.Thedatabaseisalsoreferencedto seewhether theuser hasthe appropriate 
privileges to access cert a in data. The most common method for an end user to access the 
data dictionary is through a front -end application. Many graphical user interface (GUI) 
tools, which allow a user to easily construct an SQL statement,have been developed. 
When logging on to the database, the front -end application may immediately per for ma 
select against the data dictionary to define the tables to which the user has access. The 
front -end appl icat ion may t hen buil d a "1 ocal " syst em cat al og for the individual user 
based on the data retrieved fromthe data dictionary. The customer can use the local 
catalog to select the specific tableshe or she wishesto query. 



Systemengineersare data base userswho are r esponsibl e for tasks such asdatabase 
model in g and design , appl icat ion devel opment , and appl icat ion management . (Some 
companies use other titles, such as pr ogr ammer s, programmer analysts, and data 
model ers, to refer totheir systemengineers.)Systemengineersusethedata diet io nary 
directly to manage the devel opment process, as wel 1 as t o main t a in exist in g project s. 
Access may also be achieved through front -end appl icat ions, devel opment t ool s, and 
comput er assist ed soft ware engineering (CASE) t ool s. Common areasof the system 
catalogfor theseusersarequeriesagainst objectsunder groups of schema s, queries 
against appl icat ion r ol es and pr ivil eges, and queries t o gat her st at ist ics on schema 
growth. Sy st em engineer s may al so use the data dictionary to reverse-engineer database 
object s in a specified schema . 

Da t abase admin ist r at or s (DBAs) are most definit el y the 1 ar gest percent age of direct 
usersof the data dictionary. Unlike the other two groups of users, who occasionally 
use the systemcatalog directly,DBAs must explicitly include the use of the data 
dictionary as part of their daily routine. Access is usually through an SQL query but 
can also be through admin ist rat ion tools such as Or acle's Server Manager.ADBAuses 
data die tio nary in for mat ion tomanageusersandresourcesandult imat el y to achieve a 
wel 1 -t uned dat abase. 

Asyou can see, all data base usersneed to use the data diet io nary. Even more import ant , 
arelational data base cannot exist without some formof a data dictio nary. 

Contents of the Data Dictionary 

This sect ion examines the systemcatalogsof two RDBMS vendors,Oracleand Sybase. 
Although both implementations have unique specifications for their data dictionaries, 
they serve the same function. Don't concern yourself with the different names for the 
syst em t abl es; simpl y under st and the concept of a data diet io nary and the data it 
cont ains. 

Oracle's Data Dictionary 

Because every table must have an owner, the owner of the systemtables in an Oracle 
data diet ion ary is sys. Or acl e's data diet ion ary t abl es are divided int o t hr ee basic 
cat egories: user accessibl e views, DBA views, and dynamic performance t abl es, which 
al so appear as views. Views that are accessible to a user allow the user to query the 
dat a diet ion ary for in for mat ion about the individual dat abase account , such as 
privileges,or a catalogof tablescreated.TheDBAviewsaidin theeverydaydutiesof a 
dat abase admin ist r at or , allow in g the DBAto manage user sand objectswithin the 
dat abase. The dynamic performance tablesin Oracle are also used by the DBA and 
provide a more in-dept h 1 ook for mo nit oring performance of a dat abase. These views 
provide in for mat ion such as st at ist ics on pr o cesses, t he dynamic usage of rollback 
segment s, memory usage, and so on . The dynamic performance t abl es are all prefixed v$. 



Sybase's Data Dictionary 



As in Oracle,the owner of the tablesin a Sybase data diet ion ary is sys. The t abl es 
within the data diet io nary are divided in to two categories: systemtables and data base 
t abl es. 

The systemtablesarecontainedwith themaster databaseonly.Thesetablesdefine 
objects(such astablesand indexes) that are common through multiple databases.The 
second set of tablesin a Sybase SQL Server data dictionary are the data base tables. 
Thesetablesarerelatedonlytoobjectswithin each database. 

A Look Inside Oracle's Data Dictionary 

The exampl esin this sect ion show you how to retrieve in for mat ion fromthe data 
diet ionar y and ar e appl icabl e t o most r el at ion a 1 dat abase user s, t hat is, syst em 
engineer, end user, or DBA. Oracle's data dictionary has a vast array of systemtables 
andviewsfor all typesof databaseusers, which iswhywehavechosen toexplore 
Oracle's data dictionary in more depth. 

User Views 

User viewsare data dictionary viewsthat are common to all databaseusers.Theonly 
privilege a user needs to query against a user view is the create session syst em 
privil eg e, which shoul d be common to all users. 

Who Are You? 

Before venturing in to the seemingl y endlessknowledge contained within a data base, 
you should know exactly who you are (in terms of the data base) and what you can do. 
The following two exampl es show select statements fromtwo tables: one to find out 
who you are and the other to see who else sharesthe data base. 

INPUT: 

SQL> SELECT * 

2 FROM USER_USERS; 

OUTPUT: 

USERNAME USER_ID DEFAULT_T ABLE SPACE TEMPORARY TABLESPACE 

CREATED 



JSMITH 2 9 USERS TEMP 



14 -MAR- 9 7 



1 row selected. 
ANALYSIS: 

The USER_USERS view allows you to view how your Oracle ID was set up, when it was 
set up, and it al so shows ot her u ser -specific, vit al st at ist ics. The def aul t t abl e space and 
the temporary table space are al so shown. The default table space, USERS, is the 
t abl e space that object s wil 1 be cr eat ed under as t hat u ser . The t empor ar y t abl e space is 
the designated table space to be used during large sorts and groupfunctions for JSMITH 

INPUT/OUTPUT: 



SQL> SELECT * 

2 FROM ALL_USERS; 



USERNAME 


USER_ID 


CREATED 


SYS 


0 


01- 


-JAN- 


-97 


SYSTEM 


5 


01- 


-JAN- 


-97 


SCOTT 


8 


01- 


-JAN- 


-97 


JSMITH 


10 


14- 


-MAR- 


-97 


T JONES 


11 


15- 


-MAR- 


-97 


VJOHNSON 


12 


15- 


-MAR- 


-97 



Asyou can see in the re sultsof the preceding query, you can view all usersthat exist in 
the da t abase by using the ALL_USERS view. However , the ALL_USERS view does not 
provide the same specific information as the previous view (USER_USERS) provided 
because there is no need for t his in for mat ion at the user 1 evel . More specific 
in for mat ion may be required at the syst em 1 evel . 

What Are Your Privileges? 

Now that you know who you are, it would be nice to know what you can do. Several 
viewsare collect ively able to give you that in for mat ion. The USER_SYS_PRIVS view 
and the USER_ROLE_PRIVS view will give you (the user) a good idea of what authority 
you have. 

You can use the USER_SYS_PRIVS view to examine your syst em pr ivil eges. Remember , 
systemprivilegesareprivilegesthat allowyoutodocertainthingswithinthedatabase 
as a whole. These pr ivil eges are not specific to any one object or set of object s. 

INPUT: 

SQL> SELECT * 

2 FROM USER_SYS_PRIVS; 



OUTPUT: 



USERNAME PRIVILEGE ADM 



JSMITH UNLIMITED TABLESPACE NO 

JSMITH CREATE SESSION NO 

2 rows selected. 



ANALYSIS: 



JSMITH has been granted two system-level privileges, out side of any gr anted roles. 
Not ice the second, create session, create session is a 1 so con t ained wit h in an Or acl e 
standard role, connect, which is covered in the next exampl e. 

You can use the USER_ROLE_PRIVS view to view in for mat ion about rolesyou have been 
granted within the data base. Data base roles are very simil ar to syst em-1 evel pr ivil eges. 
A role is created much like a user and then gr anted pr ivil eges. After the role has been 
granted privileges, the role can be granted to a user. Remember that object -level 
pr ivil eges may al so be con t ained within a rol e. 

INPUT/OUTPUT: 



SQL> SELECT * 

2 FROM USER_ROLE_PRIVS ; 



USERNAME 


GRANTED_ROLE 


ADM 


DEF 


OS. 


JSMITH 


CONNECT 


NO 


YES 


NO 


JSMITH 


RESOURCE 


NO 


YES 


NO 



2 rows selected. 
ANALYSIS: 

The USER_ROLE_PRIVS view enablesyou to seetherolesthat have been grantedto 
you.Asmentioned earlier, connect con t a in s t he syst em pr ivil eg e create session, a s wel 1 
as ot her pr ivil eges. resource has a few privilegesof it sown. You can see that both roles 
have been granted as the user's default role; the user cannot grant these roles to 
other users,asnotedbythe Admin opt ion (ADM); andtheroleshavenot been granted 
by the operating system. (Refer to Day 12, "Database Security.") 

What Do You Have Access To? 

Now you might ask, What do Ihave accessto?Iknow who lam, I know my privil eges, but 
where can Iget my data? You can answer that quest ion by 1 ooking at variousavailable 
u ser views in the data diet ion ar y. This sect ion iden t if ies a few hel pf ul views. 



Probabl y the most basic user view is USER_CATALOG, which is simpl y a cat al og of the 
t abl es, views, synonyms, and sequences owned by the current user. 



INPUT: 



SQL> SELECT * 

2 FROM USER_CATALOG; 



OUTPUT: 



TABLE NAME TABLE TYPE 



MAGAZ INE_TBL TABLE 

MAG_COUNTER SEQUENCE 

MAG_VIEW VIEW 

SPORTS TABLE 

4 rows selected. 
ANALYSIS: 



This exampl eprovidesa quicklist of tablesandrelatedobjectsthat you own. You can 
al so u se a publ ic synonym for USER_CATALOG for simpl icit y's sake: CAT. That is, t r y 
select * from cat;. 

Anot her u sef ul view is ALL_CATALOG, which enablesyou to see tablesowned by other 
individual s. 



INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM ALL_CATALOG; 



OWNER TABLE_NAME TABLE_TYPE 



SYS 


DUAL 


TABLE 


PUBLIC 


DUAL 


SYNONYM 


JSMITH 


MAGAZ INE_TBL 


TABLE 


JSMITH 


MAG_COUNTER 


SEQUENCE 


JSMITH 


MAG_VIEW 


VIEW 


JSMITH 


SPORTS 


TABLE 


VJOHNSON 


TEST1 


TABLE 


VJOHNSON 


HOBBIES 


TABLE 


VJOHNSON 


CLASSES 


TABLE 


VJOHNSON 


STUDENTS 


VIEW 



10 rows selected. 



ANALYSIS: 



Moreobjectsthan appear in t he preceding 1 ist wil 1 be accessibl e to you asa user. (The 
system tables alone will add many tables.) We have simpl y short en ed the 1 ist . The 
ALL_CATALOG view is the same as the USER_CATALOG view, but it shows you al 1 
tables, views, sequences, and synonyms to which you have access (not just the ones you 
own). 

INPUT: 



SQL> SELECT SUBSTR (OBJECT_TYPE, 1, 15) OB JECT_TYPE , 

2 SUBSTR ( OB JECT_NAME, 1, 30) OBJECT_NAME, 

3 CREATED, 

4 STATUS 

5 FROM USER_OBJECTS 

6 ORDER BY 1; 

OUTPUT: 



OB JECT_TYPE 

INDEX 
INDEX 
INDEX 
TABLE 
TABLE 
TABLE 



OBJECT NAME 



CREATED 



STATUS 



MAGAZ INE_INX 
SPORTS_INX 
HOBBY_INX 
MAGAZ INE_TBL 
SPORTS 
HOBBY TBL 



14 -MAR- 9 7 
14 -MAR- 9 7 
14 -MAR- 9 7 
01 -MAR- 9 7 
14 -MAR- 9 7 
16 -MAR- 9 7 



VALID 
VALID 
VALID 
VALID 
VALID 
VALID 



6 rows selected. 



ANALYSIS: 



You can use the USER_OBJECTS view to select general information about a user's 
owned objects, such asthe name,t ype, date created,date modified, and the statusof the 
object .In the previousquery,we are checking the data created and validation of each 
owned object . 



INPUT/OUTPUT: 



SQL> SELECT TABLE_NAME, INITIAL_EXTENT, NEXT_EXTENT 
2 FROM USER_TABLES; 

TABLE NAME INITIAL EXTENT NEXT EXTENT 



MAGAZ INE_TBL 1048576 540672 

SPORTS 114688 114688 



ANALYSIS: 



Much more data is available when selecting fromthe USER_TABLES view , depending 
upon what you want to see. Most data con sist sof storage in for mat ion. 



NOTE: Not ice in the out put that thevaluesfor initial and next extent are 
in bytes. In some impl ement ations you can use col umn formatting to make 
your out put more readable by adding commas. See Day 19, "Tr an sact -SQL: An 
Introduction," and Day 20, "SQL*Plus." 



The ALL_TABLES view is to USER_TABLES as the ALL_CATALOG view is to 
USER_CATALOG. In other words, ALL_TABLES al 1 ow s you t o see al 1 the tables to 
which you have access, insteadofjust thetablesyou own. The ALL_TABLES view may 
incl ude t abl es t hat exist in anot her u ser 's cat al og. 

INPUT/OUTPUT: 

SQL> SELECT SUBSTR (OWNER, 1, 15) OWNER, 

2 SUBSTR ( TABLE_NAME ,1,25) TABLE_NAME , 

3 SUBSTR (TABLESPACE_NAME, 1, 13) TABLESPACE 

4 FROM ALL_TABLES; 

OWNER TABLE NAME TABLESPACE 



SYS DUAL SYSTEM 

JSMITH MAGAZ INE_TBL USERS 

SMITH SPORTS USERS 

VJOHNSON TEST1 USERS 

VJOHNSON HOBBIES USERS 

VJOHNSON CLASSES USERS 

ANALYSIS: 

Again, you have selected only the desired inf or mat ion . Many additional columnsin 
ALL_TABLES may al so cont ain useful information. 

Asa databaseuser,you can monitor thegrowth of tables and indexes in your catalog by 
querying the USER_SEGMENTS view. As the name suggests, USER_SEGMENTS gives you 
in for mat ion about each segment, such as st or age in for mat ion andextentstaken.A 
segment may consist of a table, index, cluster rollback,t empor ar y, or cache. The 
fol 1 owing exampl eshowshowyou might retrieve selected in for mat ion fromthe 
USER_SEGMENTS view. 

INPUT/OUTPUT: 



SQL> SELECT SUBSTR (SEGMENT_NAME, 1, 30) SEGMENT_NAME , 

2 SUBSTR ( SEGMENT_TYPE ,1,8) SEG_TYPE , 

3 SUBSTR (TABLESPACE_NAME, 1, 25) TABLESPACE_NAME, 

4 BYTES, EXTENTS 

5 FROM USER_SEGMENTS 



6 ORDER BY EXTENTS DESC; 

S E GME N T_N AME SEG_TYPE TABLE SPACE_NAME BYTES 

EXTENTS 



MAGAZ INE_TBL TABLE USERS 

4292608 7 

SPORTS_INX INDEX USERS 

573440 4 

SPORTS TABLE USERS 

344064 2 

MAGAZ INE_INX INDEX USERS 

1589248 1 



4 rows selected. 



ANALYSIS: 



The output in the preceding query was sorted by extent s in descending order; the 
segment s wit h t he most gr owt h (ext ent s t a ken) appear fir st in the r esul t s. 



Now that you know which tablesyou have accessto,you will want to find out what 
you can do to each table.Are you 1 imit ed to query only, or can you update a table?The 
ALL_TAB_PRIVS view listsall privilegesthat you haveasa data base user on each table 
avail abl e t o you . 



INPUT/OUTPUT: 



SQL> SELECT SUBSTR (TABLE_SCHEMA, 1, 10) OWNER, 

2 SUBSTR ( TABLE_NAME ,1,25) TABLE_NAME , 

3 PRIVILEGE 

4 FROM ALL_TAB_PRIVS ; 

OWNER TABLE_NAME PRIVILEGE 



SYS 


DUAL 




SELECT 


JSMITH 


MAGAZINE. 


_TBL 


SELECT 


JSMITH 


MAGAZINE. 


_TBL 


INSERT 


JSMITH 


MAGAZINE. 


_TBL 


UPDATE 


JSMITH 


MAGAZINE. 


_TBL 


DELETE 


JSMITH 


SPORTS 




SELECT 


JSMITH 


SPORTS 




INSERT 


JSMITH 


SPORTS 




UPDATE 


JSMITH 


SPORTS 




DELETE 


VJOHNSON 


TEST1 




SELECT 


VJOHNSON 


TEST1 




INSERT 


VJOHNSON 


TEST1 




UPDATE 


VJOHNSON 


TEST1 




DELETE 


VJOHNSON 


HOBBIES 




SELECT 


VJOHNSON 


CLASSES 




SELECT 



ANALYSIS: 



Asyou can see, you can manipulate the data in some tables, whereasyou have r ead-onl y 
access (select only)toothers. 

When you create object s, you usually need to know where to pi ace them in the 
database unlessyou allow your target destination to take the default.An Oracle 
da t abase is broken up in to table spaces, each of which are capable of storing objects. 
Each t abl e space is al 1 ocat ed a cert a in amount of disk space, according t o what is 
avail abl e on the syst em. Disk space is u sual 1 y acquired t hr ough the syst em 
administrator (SA). 

The following query isfroma view called USER_TABLESPACES, which wil 1 1 ist the 
tablespacesthat youhaveaccessto,thedefault initial andnext sizesofobjects 
created within them, and their status. 

INPUT/OUTPUT: 

SQL> SELECT SUBSTR (TABLESPACE_NAME, 1, 30) TABLE SPACE_NAME , 

2 INITIAL_EXTENT, 

3 NEXT_EXTENT, 

4 PCT_INCREASE, 

5 STATUS 

6 FROM USER_TABLESPACES; 

TABLE SPACE_NAME INI T I AL_EXTENT NEXT_EXTENT PCT_INCREASE 

STATUS 



SYSTEM 


32768 


16384 


1 


ONLINE 








RBS 


2097152 


2097152 


1 


ONLINE 








TEMP 


114688 


114688 


1 


ONLINE 








TOOLS 


32768 


16384 


1 


ONLINE 








USERS 


32768 


16384 


1 


ONLINE 









5 rows selected. 
ANALYSIS: 

This t ype of query is very useful when you are creat in g object s, such astablesand 
indexes, which will require storage.When a tableor index is created, if theinitial and 
next storage parameter s are not specified in t he DDL, t he t abl e or index wil 1 take the 
t abl e space's def aul t val ues. The same concept appl ies t o pct increase, which is an Or acl e 



par a met er specifying t he percent age of allocated space an object should take when it 
grows. If a value for pct increase is not specified when the table or index iscreated, 
the data base server will allocatethedefault value that is specified for the 
corresponding table space. Seeing the default values enables you to det ermine whet her 
you need to use a storage clause in the create st at ement . 

Sometimes, however, you need to know more than which table spaces you may access, that 
is, buil d t abl es under . For exampl e, you might need to know what your 1 imit s are wit h in 
the table spaces so that you can better manage the creation and sizing of your objects. 
The USER_TS_QUOTAS view provides the necessary in for mat ion. The next query displ ays 
a u ser 's space 1 imit sfor creating objectsin the data base. 

INPUT/OUTPUT: 

SQL> SELECT SUBSTR ( TABLE SPACE_NAME, 1 , 30) TABLE SPACE_NAME , 

2 BYTES, MAX_BYTES 

3 FROM USER_TS_QUOTAS ; 

TABLE SPACE_NAME BYTES MAX_BYTES 



SYSTEM 0 0 

TOOLS 5242880 16384 

USERS 573440 -1 

3 rows selected. 
ANALYSIS: 

The preceding output is typical of output froman Oracle data dictionary, bytes 
ident ifies t he t ot al number of bytes in that t abl e space t h at ar e associat ed wit h the 
u ser . max bytes iden t if ies t he maximum by t es allotted to the u ser, or the u ser 's quota, 
on the t abl espace. The f ir st two val ues in t his col umn are sel f -expl an at or y . The -1 in 
the third row means quota unl imit ed--t h at is, no 1 imit s are placed on the user for that 
t abl espace. 



NOTE: The substr funct ion appear s in many of the preceding queriesof data 
dictionary views. You can use many of the functions that you learned 
about earlier to improve the readablility of the data you retrieve. The use 
of consistent naming standards in your database may allow you to limit the 
size of data in your output,aswehave done in these exampl es. 



These exampl esall show how an ordinary database user can extract in for mat ion from 
the data diet ionary. These viewsarejust a few of the many that exist in Oracle'sdata 
diet ion a ry. It is import ant to check your data base impl ement at ion to see what is 
avail abl e to you in your data diet ionary. Remember ,you should use the data diet ionary 



t o manage your da t abase act ivit ies. Though syst em cat al ogs differ by impl ement at ion, 
you need only to under st and the concept and know how to retrieve data that is 
necessary to supplement your job. 

System DBA Views 

The DBA viewsthat reside within an Oracle data diet io nary are usually the pr imar y , or 
most common, views that a DBA would access. These views are invaluable to the 
productivityof anyDBA.Takingthesetablesawayfroma DBAwouldbelike depriving 
a carpenter of a hammer. 

As you may expect , you must have the select_any_table syst em privil eg e, which is 
containedin theDBArole,to accesstheDBAtables.For exampl e, suppose you are 
JSMITH, whodoesnot havetherequiredprivilegetoselect fromtheDBAtables. 

INPUT: 

SQL> SELECT * 

2 FROM USER_ROLE_PRIVS; 

OUTPUT: 



USERNAME 


GRANTED_ROLE 


ADM 


DEF 


OS. 


JSMITH 


CONNECT 


NO 


YES 


NO 


JSMITH 


RESOURCE 


NO 


YES 


NO 



INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM SYS . DBA_ROLES ; 

FROM SYS . DBA_ROLES ; 
* 

ERROR at line 2: 

ORA-00942: table or view does not exist 
ANALYSIS: 

When you try to access a table to which you do not have the appr opr iat e pr ivil eges, an 
error is ret urn ed st at ing that the t abl e does not exist . This message can be a 1 it 1 1 e 
misl eading.Virtually,thetabledoesnot exist because t he u ser cannot "see" t he t abl e. 
A solution to the problemabove would be to grant the role DBA to JSMITH. This r ol e 
would have to be granted by a DBA, of course. 

Database User Information 



The USER_USERS and ALL_USERS views give you minimum in for mat ion about the users. 
The DBA view called DBA_USERS (owned by sys) givesyou the in for mat ion on all users 
if you have the DBA role or select_any_table pr ivil ege, as shown in t he next exampl e. 

INPUT: 

SQL> SELECT * 

2 FROM SYS . DBA_USERS ; 

OUTPUT: 



USERNAME 



USER ID PASSWORD 



DEFAULT TABLESPACE 



TEMPORARY TABLESPACE 



CREATED 



PROFILE 



SYS 

SYSTEM 
96 

DEFAULT 



0 4012DA490794C16B 



TEMP 



0 6-JUN- 



JSMITH 

USERS 

96 

DEFAULT 



5 A4A94B17405C10B7 



TEMP 



0 6-JUN- 



2 rows selected. 



ANALYSIS: 



When you select all fromthe DBA_USERS view, you are able to see the vital 
information on each user. Notice that the password is encrypted. DBA_USERS is the 
primary view used by a DBA to manage users. 

Database Security 

Three basic data dictionary vie ws deal with security,although these views can be tied 
to-gether with other related viewsfor more compl et e inf or mat ion . These three view s 
deal with database roles, roles granted to users, and system privileges granted to users. 
The three views introduced in this section are DBA_ROLES, DBA_ROLE_PRIVS, and 
DBA_SYS_PRIVS. The fol 1 owing sampl e queries show how to obt a in in for mat ion 
pertinent to database security. 



INPUT: 



SQL> SELECT * 

2 FROM SYS . DBA_ROLES ; 



OUTPUT: 



ROLE 



PASSWORD 



CONNECT 



NO 



RESOURCE 



NO 



DBA 



NO 



EXP_FULL_D AT ABASE 



NO 



IMP_FULL_DATABASE 



NO 



END_USER_ROLE 



NO 



6 rows selected. 



ANALYSIS: 



The view DBA_ROLES listsall therolesthat have been createdwithin thedatabase.lt 
gives the role name and whether or not the role has a password. 

INPUT: 

SQL> SELECT * 

2 FROM SYS . DBA_ROLE_PRIVS 

3 WHERE GRANTEE = ' R JENNINGS ' ; 

GRANTEE GRANTED_ROLE ADM DEF 



R JENNINGS CONNECT NO YES 

R JENNINGS DBA NO YES 

RJENNINGS RESOURCE NO YES 

3 rows selected. 



The DBA_ROLE_PRIVS view provides in for mat ion about databaserolesthat have been 
granted to users. The first column is the grantee, or user. The second column displ ays 
the granted role. Notice that every role granted to the user corresponds to a record in 
the t abl e. adm identifieswhether therole was gr anted with the Admin opt ion , meaning 
that t he u ser is abl e t o gr an t t he mat ching r ol e t o ot her u ser s. The 1 ast col umn is 
default, st at in g whether the matching role is a default role for the user. 

INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM SYS . DBA_SYS_PRIVS 

3 WHERE GRANTEE = ' RJENNINGS ' ; 



ANALYSIS: 



GRANTEE 
ADM 



PRIVILEGE 



CREATE SESSION 



UNLIMITED TABLESPACE 



NO 

2 rows selected. 
ANALYSIS: 

The DBA_SYS_PRIVS view 1 ist s al 1 syst em-1 evel privilegesthat have been grantedto 
t he u ser . This view is simil ar t o DBA_ROLE_PRIVS. You can incl ude t hese syst em 
privilegesin a role by grant in g systemprivilegesto a role,asyou would to a user. 

Database Objects 

Database objects are another major focusfor a DBA. Several viewswithin thedata 
diet ion ary provide in for mat ion about object s, such as t abl es and indexes. These views 
can contain general information or they can contain detailed information about the 
object s that reside within the da t abase. 

INPUT: 

SQL> SELECT * 

2 FROM SYS . DBA_CATALOG 

3 WHERE ROWNUM < 5; 

OUTPUT: 

OWNER TABLE_NAME 
TABLE TYPE 



SYS CDEF$ TABLE 

SYS TAB$ TABLE 

SYS IND$ TABLE 

SYS CLU$ TABLE 

4 rows selected. 
ANALYSIS: 

The DBA_CATALOG is the same thing as the USER_CATALOG, only the owner of the 
table isincluded.In contrast,the USER_CATALOG view deals solely with tablesthat 
bel on ged to the current user. DBA_CATALOG is a view that the DBA can use to take a 
quick look at all tables. 



The following query showsyou what t ype of object s exist in a par t icul ar da t abase. 



TIP: You can u se rownum to narrow down the resultsof your query to a 
specified number of rows for testing purposes. Oracle calls rownum a 
pseudocol umn . rownum, 1 ike rowid, can be used on any database table or view. 



INPUT/OUTPUT: 

SQL> SELECT DISTINCT (OBJECT_TYPE) 
2 FROM SYS . DBA_OB JECTS ; 

OB JECT_TYPE 



CLUSTER 

DATABASE LINK 

FUNCTION 

INDEX 

PACKAGE 

PACKAGE BODY 

PROCEDURE 

SEQUENCE 

SYNONYM 

TABLE 

TRIGGER 

VIEW 

12 rows selected. 
ANALYSIS: 

The distinct function in the preceding quer y 1 ist s al 1 unique object t ypes that exist in 
the database. This query is a good way to find out what t ypes of objectsthe data base 
designer s and devel oper s are u sing. 

The DBA_TABLES view gives specific in for mat ion about da t abase t abl es, most 1 y 
concerning st or age. 

INPUT/OUTPUT: 

SQL> SELECT SUBSTR (OWNER, 1, 8) OWNER, 

2 SUBSTR ( TABLE_NAME ,1,25) TABLE_NAME , 

3 SUBSTR ( TABLE SPACE_NAME ,1,30) TABLESPACE_NAME 

4 FROM SYS . DBA_TABLES 

5 WHERE OWNER = 1 JSMITH ' ; 

OWNER TABLE_NAME TABLE SPACE_NAME 



JSMITH MAGAZ INE_TBL USERS 
JSMITH HOBBY_TBL USERS 
JSMITH ADDRESS_TBL SYSTEM 



JSMITH CUSTOMER_TBL 



USERS 



4 rows selected. 
ANALYSIS: 

Al 1 t abl es ar e in t he users t abl espace except for address_tbl, which is in the system 
table space. Because the only table you should ever store in the system t abl espace is t he 
system t abl e, t he DBA needsto be aware of thissituation.It's a good thing you ran this 
query ! 

JSMITH shoul d immediat el y be asked to move his t abl e int o a not her el igibl e t abl espace. 

The DBA_SYNONYMS view provides a list of all synonyms that exist in the database. 
DBA_SYNONYMS gives a 1 ist of synonyms for all da t abase u ser s, unl ike 
USER_SYNONYMS, which 1 ist s onl y the current u ser 's pr ivat e synonyms. 

INPUT/OUTPUT: 

SQL> SELECT SYNONYM_NAME , 

2 SUBSTR ( TABLE_OWNER ,1,10) TAB_OWNER , 

3 SUBSTR ( TABLE_NAME ,1,30) TABLE_NAME 

4 FROM SYS . DBA_SYNONYMS 

5 WHERE OWNER = ' JSMITH ' ; 

SYNONYM_NAME TAB_OWNER TABLE_NAME 



TRIVIA_SYN VJOHNSON TRIVIA_TBL 

1 row selected. 

ANALYSIS: 

The preceding out put showsthat JSMITH ha s a synonym cal 1 ed trivia_syn on a t abl e 
called trivia_tbl that is owned by vjohnson. 

Now suppose that you want to get a list of all tablesand their indexesthat belong to 
jsmith. You would write a query simil ar to the following,using dba_indexes. 

INPUT/OUTPUT: 

SQL> SELECT SUBSTR (TABLE_OWNER, 1, 10) TBL_OWNER, 

2 SUBSTR ( TABLE_NAME ,1,30) TABLE_NAME , 

3 SUBSTR ( INDEX_NAME ,1,30) INDEX_NAME 

4 FROM SYS . DBA_INDEXES 

5 WHERE OWNER = 'JSMITH' 

6 AND ROWNUM < 5 

7 ORDER BY TABLE_NAME; 



TBL OWNER TABLE NAME 



INDEX NAME 



JSMITH 
JSMITH 
JSMITH 
JSMITH 



ADDRE S S_TBL 
CUSTOMER_TBL 
HOBBY_TBL 
MAGAZINE TBL 



ADDR_INX 
CUST_INX 
HOBBY_PK 
MAGAZINE INX 



4 rows selected, 



ANALYSIS: 



A query such as the previousone is an easy method of listing all indexesthat belong to 
a schema and matching themupwith their corresponding table. 

INPUT/OUTPUT: 



SQL> SELECT SUBSTR (TABLE_NAME, 1 , 15) TABLE_NAME, 

2 SUBSTR ( INDEX_NAME ,1,30) INDEX_NAME , 

3 SUBSTR ( COLUMN_NAME ,1,15) COLUMN_NAME , 

4 COLUMN_POSITION 

5 FROM SYS . DBA_IND_COLUMNS 

6 WHERE TABLE_OWNER = 'JSMITH' 

7 AND ROWNUM < 10 

8 ORDER BY 1,2,3; 

TABLE_NAME INDEX_NAME COL UMN_N AME 

COLUMN_POSITION 



ADDRE SS_TBL 
1 

ADDRESS_TBL 
2 

ADDRESS_TBL 
3 

CUSTOMER_TBL 
1 

CUSTOMER_TBL 
2 

CUSTOMER_TBL 
3 

HOBBY_TBL 
1 

MAGAZ INE_TBL 
1 

MAGAZ INE_TBL 
2 



ADDR INX 



ADDR INX 



ADDR INX 



CUST INX 



CUST INX 



CUST INX 



HOBBY PK 



MAGAZINE INX 



MAGAZINE INX 



PERS_ID 

NAME 

CITY 

CUST_ID 

CUST_NAME 

CUST_ZIP 

SAKEY 

ISSUE_NUM 

EDITOR 



rows selected. 



ANALYSIS: 



Now you have selected each column that is indexed in each table and ordered the 
r esul t s by the order the col umn appear s in the index. You have learned about tables, 
but what holdstables?Tablespacesareon a higher level than objectssuch astables, 
indexes, and so on . Tabl e spaces are Or acl e's mechanism for allocating space to the 
database.To allocate space, you must know what tablespacesare currently available. 
You can perform a select from DBA_TABLESPACES to see a 1 ist of all t abl e spaces and 
t heir st at u s, as shown in the next exampl e. 

INPUT/OUTPUT: 

SQL> SELECT TABLESPACE_NAME , STATUS 
2 FROM SYS . DBA_TABLESPACES 

TABLESPACE NAME STATUS 



SYSTEM ONLINE 

RBS ONLINE 

TEMP ONLINE 

TOOLS ONLINE 

USERS ONLINE 

DATA_TS ONLINE 

INDEX TS ONLINE 



7 rows selected, 



ANALYSIS: 



The preceding out put tellsyou that all t abl e spaces are onl in e, which meansthat they 
are avail abl e for use. If a t abl e space is off 1 in e, t hen t he dat abase object s wit h in it (that 
is, t he t abl es) are not accessible. 

What is JSMITH's quota on all table spaces to which he has access? In other words, how 
much room is avail abl e for JSMITH's dat abase object s? 

INPUT/OUTPUT: 

SQL> SELECT TABLESPACE_NAME , 

2 BYTES, 

3 MAX_BYTES 

4 FROM SYS . DBA_TS_QUOTAS 

5 WHERE USERNAME = ' JSMITH ' 

TABLESPACE NAME BYTES MAX BYTES 



D AT A_T S 134111232 -1 

INDEX TS 474390528 -1 



2 rows selected. 
ANALYSIS: 



JSMITH has an unl imit ed quota on both tablespacesto which he has access. In th is case 
the total number of byt es avail abl e in the t abl e space is avail abl e on a fir st -come fir st - 
served basis. For in st a nee, if JSMITH uses all the free space in data_ts, then no one else 
can create objectshere. 

Database Growth 

This section looks at two views that aid in the measurement of database growth: 
DBA_SEGMENTS and DBA_EXTENTS. DBA_SEGMENTS provides information about each 
segment, or object in the data base such as storage al 1 ocat ion , space used,and extents. 
Each time a table or index grows and must grab more space as identified by the 
next_extent, the table takes another extent. A table usually becomesfragmented when 
it grows this way. dba_extents provides information about each extent of a segment . 

INPUT: 

SQL> SELECT SUBSTR ( SEGMENT_NAME ,1,30) SEGMENT_NAME , 

2 SUBSTR ( SEGMENT_TYPE ,1,12) SEGMENT_TYPE , 

3 BYTES, 

4 EXTENTS , 

5 FROM SYS . DBA_SEGMENTS 

6 WHERE OWNER = ' TW1LL1AMS ' 

7 AND ROWNUM < 5; 

OUTPUT: 

S E GME N T_N AME SEGMENT_TYPE BYTES EXTENTS 

INVOICE_TBL TABLE 163840 10 

COMPLAINT_TBL TABLE 4763783 3 

HI STORY_TBL TABLE 547474996 27 

HISTORY_INX INDEX 787244534 31 

4 rows selected. 
ANALYSIS: 

By 1 ooking at the out put from DBA_SEGMENTS, you can easily identify which tables 
are experiencing the most growth by referring to the number of extent s. Both 
history_tbl and history_inx have grown much mor e than the other two tables. 

Next you can take a look at each extent of one of the tables.You can start with 

INVOICE_TBL. 
INPUT/OUTPUT: 



SQL> SELECT SUBSTR (OWNER, 1, 10) OWNER, 



2 


SUBSTR( SEGMENT 


_NAME, 1, 30) 


SEGMENT_NAME , 




3 


EXTENT_ID , 








4 


BYTES 








5 FROM 


SYS . DBA_EXTENTS 








6 WHERE 


OWNER = ' TWILLIAMS ' 






1 AND 


SEGMENT NAME = 


' INVOICE_TBL 






8 ORDER 


BY EXTENT_ID; 








OWNER 


S E GME N T_N AME 




EXTENT_ID 


BYTES 


TWILLIAMS 


INVOICE_TBL 




0 


16384 


TWILLIAMS 


INVOICE_TBL 




1 


16384 


TWILLIAMS 


INVOICE_TBL 




2 


16384 


TWILLIAMS 


INVOICE_TBL 




3 


16384 


TWILLIAMS 


INVOICE_TBL 




4 


16384 


TWILLIAMS 


INVOICE_TBL 




5 


16384 


TWILLIAMS 


INVOICE_TBL 




6 


16384 


TWILLIAMS 


INVOICE_TBL 




7 


16384 


TWILLIAMS 


INVOICE_TBL 




8 


16384 


TWILLIAMS 


INVOICE_TBL 




9 


16384 



10 rows selected. 
ANALYSIS: 

This exampl e displ ayseach extent of the t abl e, t he extent_id, and the size of the extent 
inbytes.Each extent isonly 16K,andbecausethereare 10extents,you might want to 
r ebuil d the table and increase the size of the initiai_extent t o opt imize space u sage. 
Rebuil ding the table will allow all the table'sdata to fit in to a single extent,and 
t her efor e, not be fragmented. 

Space Allocated 

Or acl e al 1 ocat es space to the da t abase by using "data fil es." Space 1 ogical 1 y exist s 
wit h in a t abl e space, but data fil es are t he physical ent it ies of t abl e spaces. In ot her 
impl ement at ion s, dat a is al so ul t imat ely contained in data files, though these data files 
ma y be referenced by another na me. Theviewcalled DBA_DATA_FILES enablesyou to 
see what is actually allocated to a table space. 

INPUT/OUTPUT: 

SQL> SELECT SUBSTR ( TABLE SPACE_NAME , 1 , 25) TABLE SPACE_NAME , 

2 SUBSTR (FILE_NAME, 1, 40) FILE_NAME , 

3 BYTES 

4 FROM SYS . DBA_DATA_FILES ; 

TABLE SPACE_NAME FILE_NAME 
BYTES 



SYSTEM 



/diskOl/systemO.dbf 



41943040 
RBS 

524288000 
TEMP 

524288000 

TOOLS 

20971520 

USERS 

20971520 

DATA_TS 

524288000 

INDEX_TS 

524288000 



/disk02/rbs0 .dbf 



/disk03/temp0 .dbf 



/disk04/tools0 .dbf 



/disk05/users0.dbf 



/disk06/data0 .dbf 



/disk0 7/ index 0 . dbf 



7 rows selected, 



ANALYSIS: 



You are now able to seehow much spa ce has been allocated for each table space that 
exist s in the database.Notice the namesof the data filescorrespond to the table space 
to which t hey bel ong. 

Space Available 

Asthefollowing exampl e shows, t he DBA_FREE_SPACE view tellsyou how much free 
space is avail abl e in each t abl e space. 

INPUT: 

SQL> SELECT TABLESPACE_NAME, SUM (BYTES) 

2 FROM SYS . DBA_FREE_SPACE 

3 GROUP BY TABLESPACE_NAME ; 

OUTPUT: 



TABLE SPACE NAME 



SUM (BYTES) 



SYSTEM 

RBS 

TEMP 

TOOLS 

USERS 

DATA_TS 

INDEX TS 



23543040 
524288000 
524288000 
12871520 
971520 
568000 
1288000 



7 rows selected. 



ANALYSIS: 



The preceding exampl e liststhe total free space for each table space. You can also view 



each segment of free space by simpl y sel ect ing byt es fr om DBA_FREE_SPACE in st ead of 
SUM (bytes) . 

Rollback Segments 

As areas for roll ing back transact ions are a crucial part to data base performance, you 
need to know what roll back segmentsare available. DBA_ROLLBACK_SEGS provides 
this information. 

INPUT: 

SQL> SELECT OWNER, 

2 SEGMENT_NAME 

3 FROM SYS . DBA_ROLLBACK_SEGS ; 

OUTPUT: 

OWNER SEGMENT_NAME 



SYS SYSTEM 

SYS RO 

SYS R01 

SYS R02 

SYS R03 

SYS R04 

SYS R05 

7 rows selected. 
ANALYSIS: 

This exampl e performs a simpl eselect tolist all rollbacksegments by name. Much more 
data isavailablefor your evaluation aswell. 

Dynamic Performance Views 

Oracle DBAsfrequently access dyn amic per for ma nee views bee a u se t hey pr ovide gr eat er 
det ail about t he in t er nal per for ma nee measuresthan many of the other data dictionary 
views. (The DBA views contain some of the same information.) 

These views in vol ve ext en sive det ail s, which is impl emen t at ion -specific . This sect ion 
simpl y provides an overview of the type of in for mat ion a given data diet io nary contains. 

Session Information 

A describe command of the V$SESSION views fol 1 ows. (describe is an SQL*P1 us command 
andwill becoveredonDay20.)Youcan seethedetail that iscontainedintheview. 



INPUT: 

SQL> DESCRIBE V$SESSION 
OUTPUT: 



Name Null? Type 



SADDR 


RAW ( 4 ) 




SID 


NUMBER 




SERIAL* 


NUMBER 




AUDSID 


NUMBER 




PADDR 


RAW ( 4 ) 




USER# 


NUMBER 




USERNAME 


VARCHAR2 


(30 


COMMAND 


NUMBER 




TADDR 


VARCHAR2 


(8) 


LOCKWAIT 


VARCHAR2 


(8) 


STATUS 


VARCHAR2 


(8) 


SERVER 


VARCHAR2 


(9) 


SCHEMA# 


NUMBER 




SCHEMANAME 


VARCHAR2 


(30 


OSUSER 


VARCHAR2 


(15 


PROCESS 


VARCHAR2 


(9) 


MACHINE 


VARCHAR2 


(64 


TERMINAL 


VARCHAR2 


(10 


PROGRAM 


VARCHAR2 


(48 


TYPE 


VARCHAR2 


(10 


SQL_ADDRESS 


RAW (4) 




SQL_HASH_VALUE 


NUMBER 




PREV_SQL_ADDR 


RAW (4) 




PREV HASH VALUE 


NUMBER 




MODULE 


VARCHAR2 


(48 


MODULE_HASH 


NUMBER 




ACTION 


VARCHAR2 


(32 


AC T I ON_H AS H 


NUMBER 




CLIENT_INFO 


VARCHAR2 


(64 


FIXED_TABLE_SEQUENCE 


NUMBER 




ROW_WAIT_OBJ# 


NUMBER 




ROW_WAIT_FILE# 


NUMBER 




ROW_WAIT_BLOCK# 


NUMBER 




ROW_WAIT_ROW# 


NUMBER 




LOGON_TIME 


DATE 




LAS T_C AL L_E T 


NUMBER 





To get in for mat ion about current dat abase sessions, you could write a select st at ement 
simil ar to the one that follows from V$SESSION. 



INPUT/OUTPUT: 



SQL> SELECT USERNAME , COMMAND, STATUS 

2 FROM V$SESSION 

3 WHERE USERNAME IS NOT NULL; 



USERNAME 



COMMAND STATUS 



JSMITH 



TWILLIAMS 



3 ACTIVE 
0 INACTIVE 



2 rows selected. 



ANALYSIS: 



TWILLIAMS islogged on to the data base and performing a select fromthe data base, 
which is repr esent ed by command 3. 

JSMITH is merely logged on to the database. His session is in act ive, and he is not 
performing any t ype of commands. Refer to your database documentation to find out 
how the commands are identified in the data dictionary. Commands incl ude select, 

INSERT, UPDATE, DELETE, CREATE TABLE, and DROP TABLE. 

Performance Statistics 

Data concerning performance st at ist ics out side the r eal m of u ser session s is al so 

avail abl e in the data diet ion ary. This t ype of data is much mor e impl ement at ion specific 

than the other views discussed today. 

Performance st at ist ics incl ude da t a such as read/writ e rat es, successful hit s on t abl es, 
use of the system global area, use of memory cache, det ail ed rollback segment 
information,detailed transaction log in for mat ion, and table locksand wait s. The well 
of know 1 edge is a 1 most bot t oml ess. 



The Plan tableisthedefault tableusedwith Oracle's SQL st at ement tool, explain 
plan. (See Day 15.) This t abl e is cr eat ed by an Or a cl e script cal 1 ed utlxplan.sql, which is 
copied on to the server when the software isinstalled.Data is generated by the explain 
plan tool, which populatesthe plan t abl e wit h in for mat ion about t he object being 
accessed and the st eps in theexecution pi an of an SQLstatement. 



Al though the detailsof the data dictionary vary fromone impl ementation to another, 
t he cont ent remain s concept u al 1 y t he same in all r el at ion a 1 da t abases. You must 
follow the syntax and rules of your data base management system, but today's exampl es 
should give you the confidence to query your data dictionary and to be creative when 



The Plan Table 



Summary 



doing so. 



NOTE: Expl oring the data diet io nary is an adventure,and you will need to 
explore in order to learn to use it effectively. 



Q&A 

Q Why should Iuse the views and tables inthe data diet io nary? 

AUsing the views in the data dictionary is the most accurate way to discover the 
nature of your data base. The tables can tell you what you have access to and 
what your privilegesare.Theycan alsohelpyou mo nit or variousother data base 
event s such as user processes and dat abase performance. 

Q How is the data dictionary created? 

A The data dictionary iscreated when the data base isinitialized. Oracle 
Corpor at ion provides several script storun when creatingeach data base. These 
scriptscreateall necessarytablesandviewsfor that particular database'ssystem 
cat al og. 

Q How is the data dictionary updated? 

A The data dictionary is updated internally by the RDBMS during daily 
oper at ions. When you change the structure of a t abl e, t he appr opr iat e changes 
are made to the data dictionary internally. You should never attempt to update 
any tablesin the data diet io nary your se If. Doing so may cause a corrupt data base. 

Q How can I find out who did what inadatabase? 

A Nor mal 1 y, t abl es or views in a syst em cat al og allow you to audit u ser act ivit y . 

Workshop 

The Workshopprovidesquiz questionsto help sol idif y your under standing of the 
material cover ed,aswell asexercisestoprovideyouwith experience in using what you 
have learned. Try to answer the quiz and exercise questions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 



Quiz 



1. In Oracle,how can you find out what tables and views you own? 



2. Wh at t ypes of inf or mat ion are st or ed in t he dat a diet ion ar y ? 

3. How can you use performance st at ist ics? 

4. What are some database objects? 

Exercise 

Suppose you are managing a smal 1 t o medium-size dat abase. Your job r esponsibil it ies 
include developing and managing the database.Another individual isinserting large 
amountsof data in to a table andreceivesan error indicating a lackof space. You must 
det ermine thecauseof t he pr obi em. Does t he u ser 's t abl espace quot a needtobe 
increased, or do you need to allocate more space to the table space? Prepare a step-by - 
steplist that explainshow you will gather the necessary in for mat ion fromthedata 
diet ion a ry. You do not need to 1 ist specific t abl e or view names. 
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- Day 17 - 

Using SQL to Generate SQL Statements 

Objectives 

Today you learn the concept s behind generating one or more SQL statementsfroma 
query. By the end of the day you should under st and the following: 

• The benefit s of gener at ing SQL st at ement s fr om a query 

• How to make the output froma query appear in the formof another SQL 
st at ement 

• How to use the data diet io nary, data base tables, or both to formSQL statements 

The Purpose of Using SQL to Generate SQL Statements 

Generating SQL from another SQL statement simply means writing an SQL statement 
whose out put forms another SQLstatement or command. Until now, all the SQL 
statementsthat you havelearnedtowriteeither do so me th ing, such asmanipulatethe 
data in a table,onerow at a t ime, or produce some kind of report from a query. Today 
you learn how to write a query whose output forms another query or SQL statement. 

Why you would ever need to produce an SQLstatement froma query? In it ial 1 y , it is a 
mat t er of simpl icity and efficiency. You may never need to produce an SQL st at ement , 
but without ever doing so you would be ignoring one of SQL's most powerful features, 
one that too many people do not realize exists. 



Generating SQL israrely mandatory because you can manually create and issue all SQL 
statement s, although the process can be tedious in certain situations. On the same note 
generating SQL statements may be necessary when you have a tight deadline. For 
exampl e, suppose your bosswantsto grant access on a new table to all 90usersin the 
marketing department (and you want to get home for dinner). Because some users of this 
database do not work in market in g, you cannot simpl y grant accesson the table to 
publ ic. When you have mul t ipl e groups of user s wit h different t ypes of access, you may 
want to enforcerole secur it y, which is a built-in methodfor controllinguser accessto 
data. In this situation you can create an SQL statement that generates grant 
st at ement s t o all individual s in t he market ing depart men t ; t hat is, it grant s each 
individual the appropriat e r ol e(s). 

You wil 1 find many sit u at ion s in which it is a dvant ageou s t o produce an SQL st at ement 
as out put t o a not her st at ement . For exampl e, you might need to execute many simil ar 
SQL statements as a groupor you might need to regenerate DDL fromthe data 
die tio nary. When producing SQL as out put fromanother statement,youwill alwaysget 
the data for your out put fromeither the data diet io nary or the schema tablesin the 
da t abase. Figure 17.1 il 1 u st r at es t his procedure. 

As you can see in Figure 17.1, a select st at ement can be issued to the da t abase, dr awing 
itsoutput resultseither fromthedata dictionaryor fromapplication tablesin the 
database. Your statement can arrange the retrieved data into one or more SQL 
statements.For instance,if one row isreturned,you will have generated one SQL 
statement.If lOOrowsarereturnedfromyour statement,then you will havegenerated 
100 SQL statements.When you successfully gen er ate SQL code fromthe data base, you 
can run that code against the database, which may per for ma series of queries or 
dat abase act ion s. 

The remainder of the day is devoted to exampl esthat show you how to produce out put 
in the f or m of SQL statements.Most of your in for mat ion will come fromthe data 
diet ion ary, so you may want to review yest er day's mat er ial . (See Day 16, "Using Views t o 
Retrieve Useful Information fromthe Data Dictionary.") 

Figure 17.1. 

The process of generating SQL from the database. 



NOTE: Today's exampl es use Personal Oracle7.Asalways,you shouldapply 
the concept s discussed today to the synt ax of your specific dat abase 
impl ement at ion . 



Miscellaneous SQL*Plus Commands 



Today's exampl es use a few new commands. These commands, known as SQL*P1 us 
commands, are specific to Per sonal Oracle7 and control the format of your out put 
r esul t s. (See Day 20, "SQL*P1 u s.") SQL*P1 u s commands are issued at t he sql> prompt , or 
they can be used in a file. 



NOTE: Al though these commands are specific to Or acl e, simil ar commands 
are avail abl e in other impl ementat ions, for exampl e, Tr an sact -SQL. (Al so 
see Day 19, "Transact -SQL: An Introduction.") 



set echo on/off 

When you set echo on, you wil 1 see your SQLstatementsastheyexecute. Set echo off 
meansthat you do not want to see your SQL statements asthey execute--you just want 
t o see t he out put . 

SET ECHO [ ON | OFF ] 

set feedback on/off 

Feedback is the row count of your output. For instance, if you executed a select 
statement that returned 30 rows of data, your feedback would be 

30 rows selected. 

set feedback on displ a y s t h e r o w co u n t ; set feedback off el iminat es the row count 
from your out put . 

SET FEEDBACK [ ON | OFF ] 

set heading on/off 

The headings being ref erred to here are the column headings in the out put of a select 
st at ement , such as last_name or customer_id. set heading ON,which is t he def aul t , 
displ aysthe column headingsof your data asa part of the output, set heading off, of 
cour se, el imin at es thecolumn headingsfromyour out put. 

SET HEADING [ ON | OFF ] 



spool filename/off 



Spool ing is the process of direct in g the resultsof your query to a file.In order to open a 
spool fil e, you ent er 

spool filename 

To close your spool fil e, you would t ype 
spool off 
Start filename 

Most SQL commands that we have covered so far have been issued at the sql> prompt . 
Anot her met hod for issuing SQL statementsisto create and then execute a fil e. In 
SQL*P1 u s t he command t o execut e an SQL fil e is start filename. 

START FILENAME 
ed filename 

ed is a Per son al Or acl e7 command that opens a file (exist ing or fil e). When you open a 
fil e wit h ed, you are using a ful 1 -screen edit or , which is oft en easier than try ing to type 
alengthySQLstatement at the sql> prompt . You wil 1 u se t his command to modify the 
contents of your spool f il e. You wil 1 f ind t h at you u se t his command often when 
generating SQL script because you may have to modify the contents of the file for 
cu st omiz at ion . However, you can achieve most cust omiz at ion through SQL*P1 u s 
c o mma n d s . 

ED FILENAME 

Counting the Rows in All Tables 

The fir st exampl e showsyou how to edit your spool file to remove ir relevant linesin 
your generated code, thus allowing your SQL statement to run without being tarnished 
wit h synt ax err or s. 



NOTE: Take note of the editing technique used in this exampl e because we 
will not show the stepin the rest of today 's exampl es. We assume t hat you 
know the basic synt ax of SQL st at ement s by now. In add it ion, you may 
choose to edit your spool fileinvariousways. 



St art by recalling the function to count all rows in a table: count (*) .You already 
know how to select a count on all rows in a single table. For exampl e: 



INPUT: 



SELECT COUNT (*) 
FROM TBL1; 

OUTPUT: 

COUNT (*) 



29 

That t echnique is handy, but suppose you want to get a row count on all tablesthat 
you own or that are in your schema. For exampl e, here's a list of the tablesyou own: 

INPUT/OUTPUT: 



SELECT * FROM CAT; 



TABLE_NAME 


TABLE. 


ACCT_PAY 


TABLE 


ACCT_REC 


TABLE 


CUSTOMERS 


TABLE 


EMPLOYEES 


TABLE 


HISTORY 


TABLE 


INVOICES 


TABLE 


ORDERS 


TABLE 


PRODUCTS 


TABLE 


PROJECTS 


TABLE 


VENDORS 


TABLE 


10 rows selected. 





TYPE 



ANALYSIS: 



If you want to get a row count on all your tables,you could manually issue the 
count (*) statement on each table.The feedback would be 

10 rows selected. 

The fol 1 owing select statement createsmore select statementsto obtain a row count 
on all the preceding tables. 

INPUT/OUTPUT: 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SET HEADING OFF 
SQL> SPOOL CNT.SQL 



SQL> SELECT 'SELECT COUNT (*) FROM ' | | TABLE_NAME | | 

2 FROM CAT 

3 / 



SELECT 


COUNT 


:* 


SELECT 


COUNT 


(* 


SELECT 


COUNT 


:* 


SELECT 


COUNT 


(* 


SELECT 


COUNT 


:* 


SELECT 


COUNT 


(* 


SELECT 


COUNT 


:* 


SELECT 


COUNT 


(* 


SELECT 


COUNT 


:* 


select 


count 


(* 



FROM ACCT_PAY; 
FROM ACCT_REC; 
FROM CUSTOMERS; 
FROM EMPLOYEES; 
FROM HISTORY; 
FROM INVOICES; 
FROM ORDERS; 
FROM PRODUCTS; 
FROM PROJECTS; 
FROM VENDORS; 



ANALYSIS: 



The fir st act ion in the preceding exampl e is t o use some SQL*P1 u s commands. Set t ing echo 
off, feedback off, and heading off condenses the out put to what is actually being 
sel ect ed. Remember, the output is not being used as a report , but rather as an SQL 
statement that is ready to be executed. The next step is to use the spool command to 
direct t he out put to a fil e, which is specified as cnt . sql. The final st ep is t o issue the 
select statement, which will produce out put in theformof another statement.Notice 
t he u se of singl e quot at ion mar ks t o sel ect a 1 it er al st ring. The combinat ion of singl e 
quotation marks and the concatenation (| |) allows you to combine actual data and 
1 it er al st rings t o for m an ot her SQL st at erne nt . This exampl e selectsitsdata fromthe 
data diet io nary. The command spool off cl oses t he spool fil e. 



TIP: Always edit your output file before running it to eliminate syntax 
discrepancies and to further customize the file that you have created. 



INPUT: 



SQL> SPOOL OFF 
SQL> ED CNT. SQL 



OUTPUT: 



SQL> SELECT 'SELECT COUNT (* ) FROM ' | | TABLE_NAME | | '; 
2 FROM CAT; 



SELECT COUNT (*) 

SELECT COUNT (*) 

SELECT COUNT (*) 

SELECT COUNT (*) 

SELECT COUNT (*) 

SELECT COUNT (*) 

SELECT COUNT (*) 



FROM ACCT_PAY; 
FROM ACCT_REC; 
FROM CUSTOMERS; 
FROM EMPLOYEES; 
FROM HISTORY; 
FROM INVOICES; 
FROM ORDERS; 



SELECT COUNT (*) FROM PRODUCTS; 

SELECT COUNT (*) FROM PROJECTS; 

SELECT COUNT (*) FROM VENDORS; 
SQL> SPOOL OFF 

ANALYSIS: 

The command spool off cl oses t he spool fil e. Then t he ed command edit s t he fil e. At t h 
point you are inside the file that you created. You should remove unnecessary 1 in es 
fromthe file, such as the select statement, which wasused to achieve the re su Its, and 
the spool off at t he end of t he fil e. 

Here is how your file should look after the edit. Not ice that each line is a valid SQL 
st at ement . 



SELECT 


COUNT 


(*) 


FROM 


ACCT_PAY; 


SELECT 


COUNT 


(*) 


FROM 


ACCT_REC; 


SELECT 


COUNT 


(*) 


FROM 


CUSTOMERS; 


SELECT 


COUNT 


(*) 


FROM 


EMPLOYEES; 


SELECT 


COUNT 


(*) 


FROM 


HISTORY; 


SELECT 


COUNT 


(*) 


FROM 


INVOICES; 


SELECT 


COUNT 


(*) 


FROM 


ORDERS; 


SELECT 


COUNT 


(*) 


FROM 


PRODUCTS; 


SELECT 


COUNT 


(*) 


FROM 


PROJECTS; 


SELECT 


COUNT 


(*) 


FROM 


VENDORS; 



Now, execut e the fil e: 

INPUT/OUTPUT: 

SQL> SET ECHO ON 
SQL> SET HEADING ON 
SQL> START CNT . SQL 

SQL> SELECT COUNT (*) FROM ACCT_PAY; 
COUNT (*) 



7 

SQL> SELECT COUNT (*) FROM ACCT_REC; 
COUNT (*) 



9 

SQL> SELECT COUNT (*) FROM CUSTOMERS; 
COUNT ( * ) 



5 

SQL> SELECT COUNT (*) FROM EMPLOYEES; 



COUNT (*) 



10 

SQL> SELECT COUNT (*) FROM HISTORY; 
COUNT ( * ) 



26 

SQL> SELECT COUNT (*) FROM INVOICES; 
COUNT ( * ) 



0 

SQL> SELECT COUNT (*) FROM ORDERS; 
COUNT ( * ) 



0 

SQL> SELECT COUNT (*) FROM PRODUCTS; 
COUNT ( * ) 



10 

SQL> SELECT COUNT (*) FROM PROJECTS; 
COUNT ( * ) 



16 

SQL> SELECT COUNT (*) FROM VENDORS; 
COUNT ( * ) 



22 



SQL> 



ANALYSIS: 

Set echo onenablesyou to see each statement that wasexecuted. Set heading on 
displ ays the column heading count (*) for each select statement.If you had in eluded 

set feedback on 



t hen 



1 row selected. 

would have been displ ayed after each count. This exampl e execut ed the SQL script by 
u sing the SQL*P1 u s start command. However, what if you were deal in g with 50tables 
instead of just 10? 



NOTE: The proper use of single quotation marks when generating an SQL 
script is vital. Use these quotationsgenerously and make sure that you are 
includingall elementsthat will make your generatedstatement compl et e. 
In t his exampl e single quotation marks enclose the component s of your 
generatedstatement (output)that cannot beselectedfromatable;for 
example, 'select count(*) from' and ';'. 



Granting System Privileges to Multiple Users 

As a da t abase administ rator or an individu al r espon sibl e for main t a in in g u ser s, you w 
often receive requests for user IDs. In addition to having to grant privileges to users 
that allow them proper da t abase access, you al so have to modify user s' pr ivil eges t o 
accommodate their changing needs. You can get the database to generate the grant 
st at ement s t o gr an t syst em pr ivil eges or r ol es t o many u ser s. 

INPUT: 

SQL> SET ECHO OFF 
SQL> SET HEADING OFF 
SQL> SET FEEDBACK OFF 
SQL> SPOOL GRANTS. SQL 

SQL> SELECT 'GRANT CONNECT, RESOURCE TO ' | | USERNAME || ';' 

2 FROM SYS . DBA_USERS 

3 WHERE USERNAME NOT IN 

( ' SYS ' , ' SYSTEM ' , ' SCOTT ' , ' RYAN ' , ' P07 ' , ' DEMO ' ) 

4 / 

OUTPUT: 



GRANT 


CONNECT, 


RESOURCE 


TO 


KEVIN; 


GRANT 


CONNECT, 


RESOURCE 


TO 


JOHN; 


GRANT 


CONNECT, 


RESOURCE 


TO 


JUDITH; 


GRANT 


CONNECT, 


RESOURCE 


TO 


STEVE; 


GRANT 


CONNECT, 


RESOURCE 


TO 


RON; 


GRANT 


CONNECT, 


RESOURCE 


TO 


MARY; 


GRANT 


CONNECT, 


RESOURCE 


TO 


DEBRA; 


GRANT 


CONNECT, 


RESOURCE 


TO 


CHRIS; 


GRANT 


CONNECT, 


RESOURCE 


TO 


CAROL; 


GRANT 


CONNECT, 


RESOURCE 


TO 


EDWARD ; 


GRANT 


CONNECT, 


RESOURCE 


TO 


BRANDON; 


GRANT 


CONNECT, 


RESOURCE 


TO 


JACOB; 



INPUT/OUTPUT: 
SQL> spool off 



SQL> start grants. sql 



SQL> GRANT CONNECT, RESOURCE TO KEVIN; 
Grant succeeded. 

SQL> GRANT CONNECT, RESOURCE TO JOHN; 
Grant succeeded. 

SQL> GRANT CONNECT, RESOURCE TO JUDITH; 
Grant succeeded. 

SQL> GRANT CONNECT, RESOURCE TO STEVE; 
Grant succeeded. 

SQL> GRANT CONNECT, RESOURCE TO RON; 
Grant succeeded. 

SQL> GRANT CONNECT, RESOURCE TO MARY; 
Grant succeeded. 

SQL> GRANT CONNECT, RESOURCE TO DEBRA; 
Grant succeeded. 

SQL> GRANT CONNECT, RESOURCE TO CHRIS; 
Grant succeeded. 

SQL> GRANT CONNECT, RESOURCE TO CAROL; 
Grant succeeded. 

SQL> GRANT CONNECT, RESOURCE TO EDWARD; 
Grant succeeded. 

SQL> GRANT CONNECT, RESOURCE TO BRANDON; 
Grant succeeded. 

SQL> GRANT CONNECT, RESOURCE TO JACOB; 
Grant succeeded. 

ANALYSIS: 



In t his exampl e you saved many tediouskeystrokesby generating grant st at ement s using 
a simpl e SQL statement,rather than t yping each one manually. 



NOTE: The fol 1 owing exampl es omit the stepin which you edit your out put 



file. You can assume that the files are already edited. 



Granting Privileges on Your Tables to Another User 

Gr ant ing pr ivil eges on a t abl e t o a not her user is quit e simpl e,asisselectingarow 
count on a table.But if you have multiple tablesto which you wish to grant accessto a 
role or user, you can make SQL generate a script for you --unless you just love to type. 

First , review a simpl e grant t o one t abl e: 
INPUT: 

SQL> GRANT SELECT ON HISTORY TO BRANDON; 
OUTPUT: 

Grant succeeded. 

Are you ready for some act ion? The next statement createsa grant st at ement for each 
of the lOtablesin your schema. 

INPUT/OUTPUT: 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SET HEADING OFF 
SQL> SPOOL GRANTS. SQL 

SQL> SELECT 'GRANT SELECT ON ' | | TABLE_NAME | | ' TO BRANDON; ' 

2 FROM CAT 

3 / 

GRANT SELECT ON ACCT_PAY TO BRANDON; 
GRANT SELECT ON ACCT_REC TO BRANDON; 
GRANT SELECT ON CUSTOMERS TO BRANDON; 
GRANT SELECT ON EMPLOYEES TO BRANDON; 
GRANT SELECT ON HISTORY TO BRANDON; 
GRANT SELECT ON INVOICES TO BRANDON; 
GRANT SELECT ON ORDERS TO BRANDON; 
GRANT SELECT ON PRODUCTS TO BRANDON; 
GRANT SELECT ON PROJECTS TO BRANDON; 
GRANT SELECT ON VENDORS TO BRANDON; 

ANALYSIS: 

A grant statement has been automatically prepared for each table. BRANDON is to have 
Select access on each table. 



Now close the output file with the spool c o mma n d , and assuming that the file has been 
edit ed, the file is ready to run. 

INPUT/OUTPUT: 

SQL> SPOOL OFF 

SQL> SET ECHO ON 
SQL> SET FEEDBACK ON 
SQL> START GRANTS . SQL 

SQL> GRANT SELECT ON ACCT_PAY TO BRANDON; 
Grant succeeded. 

SQL> GRANT SELECT ON ACCT_REC TO BRANDON; 
Grant succeeded. 

SQL> GRANT SELECT ON CUSTOMERS TO BRANDON; 
Grant succeeded. 

SQL> GRANT SELECT ON EMPLOYEES TO BRANDON; 
Grant succeeded. 

SQL> GRANT SELECT ON HISTORY TO BRANDON; 
Grant succeeded. 

SQL> GRANT SELECT ON INVOICES TO BRANDON; 
Grant succeeded. 

SQL> GRANT SELECT ON ORDERS TO BRANDON; 
Grant succeeded. 

SQL> GRANT SELECT ON PRODUCTS TO BRANDON; 
Grant succeeded. 

SQL> GRANT SELECT ON PROJECTS TO BRANDON; 
Grant succeeded. 

SQL> GRANT SELECT ON VENDORS TO BRANDON; 
Grant succeeded. 

ANALYSIS: 

Echowasset on andfeedbackwasset on aswell.Setting feedback on displ ayed the 
st at ement Grant succeeded. The Sel ect privil ege has been grant ed t o BRANDON on al 1 



10 t abl es wit h very 1 it 1 1 e ef for t . Again , keep in mind that you will often be deal in g 
wit h many mor ethan 10 t abl es. 

Disabling Table Constraints to Load Data 

When 1 o a ding data int o t abl es, you wil 1 so met imes have to disable the constraintson 
your t abl es. Suppose that you have truncated your tables and you are load in g data 
intoyour tablesfromscratch.Morethan likely,your t abl es wil 1 havereferential 
int egr it y const rain t s, such asforeignkeys.Becausethedatabasewill not let youinsert 
a row of data in a table that references another table (if the referenced column does 
not exist in the other table),you may have to disable constraints to initially load your 
data. Of course,after the load is successful, you would want to enable the constraints. 

INPUT: 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SET HEADING OFF 
SQL> SPOOL DISABLE. SQL 

SQL> SELECT 'ALTER TABLE ' | | TABLE_NAME | | 

2 'DISABLE CONSTRAINT ' || CONSTRAINT_NAME || ';' 

3 FROM SYS . DBA_CONSTRAINTS 

4 WHERE OWNER = 'RYAN' 

5 / 



OUTPUT: 

ACCT_PAY DISABLE CONSTRAINT FK_ACCT_ID; 
ACCT_REC DISABLE CONSTRAINT FK_ACCT_ID; 
CUSTOMERS DISABLE CONSTRAINT FK_CUSTOMER_ID ; 
HISTORY DISABLE CONSTRAINT FK_ACCT_ID; 
INVOICES DISABLE CONSTRAINT FK_ACCT_ID; 
ORDERS DISABLE CONSTRAINT FK_ACCT_ID; 

ANALYSIS: 



ALTER TABLE 

ALTER TABLE 

ALTER TABLE 

ALTER TABLE 

ALTER TABLE 

ALTER TABLE 



The object ive is t o gener at e a ser ies of alter table st at emen t s t hat wil 1 disabl e t he 
constraintson all tablesownedby RYAN. The semicol on concatenated to the end of 
what is being sel ect ed compl eteseach SQLstatement. 

INPUT/OUTPUT: 



SQL> SPOOL OFF 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK ON 
SQL> START DISABLE . SQL 



Constraint Disabled. 
Constraint Disabled. 
Constraint Disabled. 
Constraint Disabled. 
Constraint Disabled. 
Constraint Disabled. 

ANALYSIS: 

Not ice t h at echo is set to off, which meansthat you will not see the individual 
statements. Because feedback is set to on, you can see the results. 

Constraint Disabled. 

If both echo and feedback were set to off, nothing would be displ ayed. There would 
simpl y be a pause for aslong as it takesto execute the alter table statements and then 
an sql> prompt woul d be r et ur ned. 

Now you can load your data without worrying about receiving errorscaused by your 
constraint s. Con st r aint s are good, but theycan bebarriersduringdata loads.You may 
use the same idea to enabl e the t abl e const rain t s. 

Creating Numerous Synonyms in a Single Bound 

Another tedious and exhausting t ask is creating numerous synonyms, whether they be 
public or private. Only a DBA can create public synonyms, but any user can create 
pr ivat e synonyms. 

The fol 1 owing exampl ecreatespublic synonyms for all tablesownedby RYAN. 
INPUT: 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SET HEADING OFF 
SQL> SPOOL PUB_SYN.SQL 

SQL> SELECT 'CREATE PUBLIC SYNONYM ' | | TABLE_NAME | | ' FOR ' | | 

2 OWNER || ' . ' || TABLE_NAME | | ' ; ' 

3 FROM SYS . DBA_TABLES 

4 WHERE OWNER = 'RYAN' 

5 / 



OUTPUT: 



CREATE PUBLIC SYNONYM ACCT_PAY FOR RYAN . ACCT_PAY ; 

CREATE PUBLIC SYNONYM ACCT_REC FOR RYAN . ACCT_REC ; 

CREATE PUBLIC SYNONYM CUSTOMERS FOR RYAN . CUSTOMERS ; 

CREATE PUBLIC SYNONYM EMPLOYEES FOR RYAN . EMPLOYEES ; 

CREATE PUBLIC SYNONYM HISTORY FOR RYAN . HI STORY; 

CREATE PUBLIC SYNONYM INVOICES FOR RYAN . INVOICES ; 

CREATE PUBLIC SYNONYM ORDERS FOR RYAN . ORDERS ; 

CREATE PUBLIC SYNONYM PRODUCTS FOR RYAN . PRODUCTS ; 

CREATE PUBLIC SYNONYM PROJECTS FOR RYAN . PRO JECTS ; 

CREATE PUBLIC SYNONYM VENDORS FOR RYAN . VENDORS ; 

Now run the fil e. 

INPUT/OUTPUT: 

SQL> SPOOL OFF 
SQL> ED PUB_SYN.SQL 
SQL> SET ECHO ON 
SQL> SET FEEDBACK ON 
SQL> START PUB_SYN . SQL 

SQL> CREATE PUBLIC SYNONYM ACCT_PAY FOR RYAN . ACCT_PAY; 
Synonym created. 

SQL> CREATE PUBLIC SYNONYM ACCT_REC FOR RYAN . ACCT_REC ; 
Synonym created. 

SQL> CREATE PUBLIC SYNONYM CUSTOMERS FOR RYAN . CUSTOMERS ; 
Synonym created. 

SQL> CREATE PUBLIC SYNONYM EMPLOYEES FOR RYAN . EMPLOYEES ; 
Synonym created. 

SQL> CREATE PUBLIC SYNONYM HISTORY FOR RYAN . HI STORY; 
Synonym created. 

SQL> CREATE PUBLIC SYNONYM INVOICES FOR RYAN . INVOICES ; 
Synonym created. 

SQL> CREATE PUBLIC SYNONYM ORDERS FOR RYAN . ORDERS ; 
Synonym created. 

SQL> CREATE PUBLIC SYNONYM PRODUCTS FOR RYAN . PRODUCTS ; 
Synonym created. 



SQL> CREATE PUBLIC SYNONYM PROJECTS FOR RYAN . PRO JECTS ; 



Synonym created. 



SQL> CREATE PUBLIC SYNONYM VENDORS FOR RYAN . VENDORS ; 
Synonym created. 

ANALYSIS: 



Almost in st ant 1 y, al 1 da t abase u ser s ha ve access t o a publ ic synonym for all tables 
that RYAN owns. Now a user doesnot need to qualify the table when performing a 
select oper at ion . (Qual if ying mean s ident if ying the t abl e owner , a s in ryan. vendors.) 

What if publ ic synonyms do not exist ? Suppose that BRANDON hasSelect accesstoall 
tablesownedby RYAN and wantsto create private synonyms. 

INPUT/OUTPUT: 



SQL> CONNECT BRANDON 

ENTER PASSWORD: ******* 
CONNECTED . 



SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SET HEADING OFF 
SQL> SPOOL PRIV_SYN . SQL 

SQL> SELECT 'CREATE SYNONYM ' | | TABLE_NAME | | ' FOR 

2 OWNER || ' . ' || TABLE_NAME | | ' ; ' 

3 FROM ALL_TABLES 

4 / 



CREATE SYNONYM DUAL FOR SYS. DUAL; 

CREATE SYNONYM AUDIT_ACTIONS FOR SYS . AUDIT_ACTIONS ; 

CREATE SYNONYM USER_PROFILE FOR SYSTEM . USER_PROFILE; 

CREATE SYNONYM CUSTOMERS FOR RYAN . CUSTOMERS ; 

CREATE SYNONYM ORDERS FOR RYAN. ORDERS; 

CREATE SYNONYM PRODUCTS FOR RYAN . PRODUCTS , 

CREATE SYNONYM INVOICES FOR RYAN . INVOICES , 

CREATE SYNONYM ACCT_REC FOR RYAN . ACCT_REC ; 

CREATE SYNONYM ACCT_PAY FOR RYAN . ACCT_PAY ; 

CREATE SYNONYM VENDORS FOR RYAN . VENDORS ; 

CREATE SYNONYM EMPLOYEES FOR RYAN . EMPLOYEES ; 

CREATE SYNONYM PROJECTS FOR RYAN . PRO JECTS ; 

CREATE SYNONYM HISTORY FOR RYAN . HI STORY; 



INPUT/OUTPUT: 



SQL> SPOOL OFF 
SQL> 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK ON 
SQL> START PRIV_SYN.SQL 



Synonym 


created . 


Synonym 


created . 


Synonym 


created . 


Synonym 


created . 


Synonym 


created . 


Synonym 


created . 


Synonym 


created . 


Synonym 


created . 


Synonym 


created . 


Synonym 


created . 


Synonym 


created . 


Synonym 


created . 


Synonym 


created . 



ANALYSIS: 

With hardly any effort, BRANDON has synonyms for all tablesownedby RYAN and no 
longer needs to qualify the table names. 

Creating Views on Your Tables 

If you want to create views on a groupof tables, you could try something simil ar to the 
fol 1 owing exampl e: 

INPUT: 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SET HEADING OFF 
SQL> SPOOL VIEWS. SQL 

SQL> SELECT 'CREATE VIEW ' | | TABLE_NAME | | '_VIEW AS SELECT * FROM ' 
I I 

2 TABLE_NAME | | ' ; ' 

3 FROM CAT 

4 / 

OUTPUT: 

CREATE VIEW ACCT_PAY_VIEW AS SELECT * FROM ACCT_PAY; 



CREATE VIEW ACCT_REC_VIEW AS SELECT * FROM ACCT_REC; 

CREATE VIEW CUSTOMERS_VIEW AS SELECT * FROM CUSTOMERS; 

CREATE VIEW EMPLOYEES_VIEW AS SELECT * FROM EMPLOYEES; 

CREATE VIEW HISTORY_VIEW AS SELECT * FROM HISTORY; 

CREATE VIEW INVOICES_VIEW AS SELECT * FROM INVOICES; 

CREATE VIEW ORDERS_VIEW AS SELECT * FROM ORDERS; 

CREATE VIEW PRODUCTS_VIEW AS SELECT * FROM PRODUCTS; 

CREATE VIEW PRO JECTS_VIEW AS SELECT * FROM PROJECTS; 

CREATE VIEW VENDORS_VIEW AS SELECT * FROM VENDORS; 

INPUT/OUTPUT: 



SQL> 


SPOOL OFF 


SQL> 


SET ECHO OFF 


SQL> 


SET FEEDBACK ON 


SQL> 


START VIEWS. SQL 


View 


Created . 


View 


Created . 


View 


Created . 


View 


Created . 


View 


Created . 


View 


Created . 


View 


Created . 


View 


Created . 


View 


Created . 


View 


Created . 



ANALYSIS: 



The fil e views . sqi was gener at ed by the pr eviou s SQL st at ement . This out put fil e has 
become another SQLstatement fileandcontainsstatementstocreateviewson all 
specified t abl es. Aft er running views . sql, you can see that the vie wshave been created. 

Truncating All Tables in a Schema 

Truncatingtablesisan event that occurs in a devel opmen t environment.To effect ively 
developand test data load rout in es and SQL st at ement performance, data isreloaded 
frequently. This process identifies and exterminates bugs, and the application being 
devel oped or t est ed is moved int o a product ion environment . 



The fol 1 owing exampl e t r uncat es al 1 t abl es in a specified schema 



INPUT: 



SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SET HEADING OFF 
SQL> SPOOL TRUNC . SQL 

SQL> SELECT 'TRUNCATE TABLE ' | | TABLE_NAME | | 

2 FROM ALL_TABLES 

3 WHERE OWNER = 'RYAN' 

4 / 

OUTPUT: 



TRUNCATE TABLE ACCT_PAY; 

TRUNCATE TABLE ACCT_REC; 

TRUNCATE TABLE CUSTOMERS; 

TRUNCATE TABLE EMPLOYEES; 

TRUNCATE TABLE HISTORY; 

TRUNCATE TABLE INVOICES; 

TRUNCATE TABLE ORDERS; 

TRUNCATE TABLE PRODUCTS; 

TRUNCATE TABLE PROJECTS; 

TRUNCATE TABLE VENDORS; 

Go ahead and run your script if you dare. 
INPUT/OUTPUT: 



SQL> SPOOL OFF 

SQL> SET FEEDBACK ON 

SQL> START TRUNC . SQL 

Table Truncated. 

Table Truncated. 

Table Truncated. 

Table Truncated. 

Table Truncated. 

Table Truncated. 

Table Truncated. 

Table Truncated. 

Table Truncated. 



Table Truncated. 



ANALYSIS: 



Truncatingall tablesownedby RYAN removesall thedata fromthosetables.Table 
t r uncat ion is easy. You can u se t h is t echnique if you pi an to r epopul ate your tables 
with new dat a. 



TIP: Before performing an oper at ion such astruncatingtablesin a schema, 
you should alwayshave a good backupof the tablesyou pi an to truncate, 
even if you are sure that you will never need the data again. (You wil 1 - 
somebody is sure to ask you to restore the old data.) 



Using SQL to Generate Shell Scripts 

You can al so u se SQL t o gener at e ot her for ms of script s, such as shel 1 script s. For 
exampl e, an Or acl e RDBMS server may be running in a UNIX envir onment , which is 
t ypical 1 y much 1 ar ger than a PC oper at in g syst em en vir onment . Therefor e, UNIX 
requires a more organized approach to file management. You can use SQL to easily 
manage the dat abase fil es by cr eat ing shel 1 scr ipt s. 

The fol 1 owing scenario dr ops t abl e spaces in a dat abase. Al t hough t abl e spaces can be 
dropped u sing SQL, t he act ual dat a fil es associat ed wit h t hese t abl e spaces must be 
removed fromthe operating syst em separ at el y. 

The fir st st ep is t o gener at e an SQL scr ipt t o drop t he t abl e spaces. 
INPUT: 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SET HEADING OFF 
SQL> SPOOL DROP_TS.SQL 

SQL> SELECT 'DROP TABLESPACE ' | | TABLESPACE_NAME | | ' INCLUDING 
CONTENTS; ' 

2 FROM SYS . DBA_TABLESPACES 

3 / 

OUTPUT: 

DROP TABLESPACE SYSTEM INCLUDING CONTENTS; 

DROP TABLESPACE RBS INCLUDING CONTENTS; 

DROP TABLESPACE TEMP INCLUDING CONTENTS; 

DROP TABLESPACE TOOLS INCLUDING CONTENTS; 

DROP TABLESPACE USERS INCLUDING CONTENTS; 



Next you need to gen er ate a shell script to remove the data filesfromthe oper at ing 
syst em aft er the t abl e spaces have been dropped. 

INPUT/OUTPUT: 

SQL> SPOOL OFF 

SQL> SPOOL RM_FILES.SH 

SQL> SELECT ' RM — F ' | | FILE_NAME 

2 FROM SYS . DBA_DATA_FILES 

3 / 

rm -f /diskOl/orasys/dbOl/systemO . dbf 
rm -f /disk02/orasys/db01/rbs0 . dbf 
rm -f /disk03/orasys/db0 1 /tempO . dbf 
rm -f /disk04 /orasys/dbO 1 /toolsO . dbf 
rm -f /disk05/orasys/db0 1 /usersO . dbf 
SQL> spool off 
SQL> 

ANALYSIS: 

Now that you have generated both script s, you may run the script to dropthe 
table spaces and then execute the operating systemshell script to remove the 
appropriatedata files.You will alsofindmanyother waystomanagefilesandgenerate 
n on -SQL script s using SQL. 

Reverse Engineering Tables and Indexes 

Even though manyCASEtoolsallow you t o r ever se -engineer tablesand indexes, you 
can alwaysuse st r aigh t SQL for this purpose. You can retrieve all the in for mat ion that 
you need fromthe data dictionary to rebuild tables and indexes, but doing so 
effect ively is difficu It without theuseof a procedural language,such as PL/SQL or a 
shel 1 script . 

We usual 1 y use embedded SQL w it h in a shell script. Procedural languagefunctionsare 
needed to plug in the appr opr iat e ingr edient s of synt ax, such as commas. The script must 
be smart enough to know which column is thelast one,soastonot placea comma aft er 
the 1 a st col umn . The script must al so know where to pi ace par ent heses and so on . Seek 
the toolsthat are avail abl e to regenerate object sfromthedata dictionary,whether 
you use C, Perl, shell script s, COBOL, or PL/SQL. 

Summary 

Gen er at ing statements directly fromthe data base spares you the often t edious job of 
coding SQL statements.Regardlessof your job scope, u sing SQL st at ement gener at ion 
techniquesfreesyou to workon other phasesof your projects. 



What you have learned today is basic, and though these examples use the Oracle 
database,you can apply the concept sto any relational data base. Be sure to check your 
specific impl ementation for variationsin syntax and data diet io nary structure.If you 
keep an open mind, you will continually find waysto gen er ate SQL scripts, from simpl e 
st at ement s t o compl ex high-1 evel syst em management . 

Q&A 

Q How do Idecide whento issue statements manually and whento write SQL 
to gener at e SQL? 

A Ask yourself these questions: 

o How oft en wil 1 I be issuing the st at ement s in quest ion? 

o Will it take me longer to write the "mother" statement than it would to 
issue each statement manually? 

QFromwhichtablesmaylselect to generate SQL statements? 

A You may select fromany tablesto which you have access, whether they are 
tablesthat you own or tablesthat reside in thedata dictionary.Alsokeepin 
mind that you can select fromanyvalidobjectsin your data base, such asviewsor 
snapshot s. 

QAre there any 1 imits to the state me nts that Icangenerate with SQL? 

A For the most part any statement that you can writemanuallycan begenerated 
somehow u sing SQL. Check your impl ement at ion for specific opt ions for spool ing 
output to a file and formatting the output the way you want it. Remember that 
you can always modify the generated statementslater because the out put is 
spool ed t o a fil e. 

Workshop 

The Workshopprovidesquiz questionsto help sol idify your under standing of the 
mat erial cover ed, a s wel 1 as exercises t o provide you wit h experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
answers in Appendix F, "Answers to Quizzes and Exercises." 



Quiz 



1. Fromwhich two sourcescan you generate SQL script s? 

2. Wil 1 t he f ol 1 owing SQL statement work?Will thegeneratedoutput work? 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SPOOL CNT.SQL 

SQL> SELECT ' COUNT (*) FROM ' || TABLE_NAME || ';' 

2 FROM CAT 

3 / 

3. Will the following SQL statement work? Will the generated output work? 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SPOOL GRANT. SQL 

SQL> SELECT 'GRANT CONNECT DBA TO ' | | USERNAME | | '; ' 

2 FROM SYS . DBA_USERS 

3 WHERE USERNAME NOT IN ( ' SYS ' , ' SYSTEM ' , ' SCOTT ' ) 

4 / 

4. Wil 1 t he f ol 1 owing SQL statement work?Will thegeneratedoutput work? 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 

SQL> SELECT 'GRANT CONNECT, DBA TO ' | | USERNAME || ';' 

2 FROM SYS . DBA_USERS 

3 WHERE USERNAME NOT IN (' SYS ',' SYSTEM ',' SCOTT) 

4 / 

5. True or Fa 1 se: It is best to set feedback on when generating SQL. 

6. True or False:When generating SQL fromSQL, always spool to a list or log file 
for a record of what happened. 

7. True or False: Before generating SQL to truncate tables, you should always 
make sure you have a good backupof the tables. 

8. What is t he ed command? 

9. What doesthe spool off command do? 

Exercises 

1. Using the SYS.DBAJJSERS view (Personal Oracle7), create an SQL statement 
that will generate a seriesof grant st at emen t s t o five new u ser s: John , Kevin , 
Ryan, Ron, and Chris. Use the column called username. Grant themSelect access 



t 0 history_tbl. 

2. Using the exampl es in t his chapt er as guidel ines, cr eat e some SQL st at ement s 
that will generate SQL that you can use. 



e 
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- Day 18 - 
PL/SQL: An Introduction 

Objectives 

PL/SQL is the Oracle technology that enables SQL to act like a procedural language. 
By the end of today, you should 

• Have a basic understanding of PL/SQL 

• Under st and the features that dist inguish PL/SQL fromstandard SQL 

• Have an under standing of the basic elements of a PL/SQL program 

• Beabletowritea simpl e PL/SQL pr ogr am 

• Under st and how errors are handled in PL/SQL programs 

• Be aware ofhow PL/SQL is used in the real world 

Introduction 

One way to introduce PL/SQL is to begin by describing standard Structured Query 
Language, or SQL. SQL is the 1 anguage that enabl es rel at ional database users to 
communicat e wit h the da t abase in a st r aigh t f or war d manner. You can use SQL commands 
to query the data base and modify tableswithin the data base. When you write an SQL 
statement,you are telling the data base what you want to do, not how to do it. The 



query opt imizer decide s t he most efficient waytoexecuteyour statement.Ifyou send a 
seriesof SQL statementsto the server in standard SQL, the server executesthemone at 
a time in chronological order. 

PL/SQL is Oracle's procedural language;it comprises the standard language of SQL and 
a wide array of commands that enable you to control the execution of SQL statements 
according to different conditions. PL/SQL can also handle r un t ime err or s. Opt ion s such 
asloopsandiF.. .then st at ement s give PL/SQL the power of t hir d-gener at ion 
programming 1 anguages. PL/SQL al 1 ows you to wr it e int er act ive, u ser -fr iendl y programs 
that can pass values into variables. You can also use several predefined packages, one of 
which can displ ay messages to the user. 

Day 18 covers these key features of PL/SQL: 

• Programmers can declare variables to be used during statement processing. 

• Pr ogr ammer scan u se er ror-handl in grout in esto prevent programsfromaborting 
unexpect edl y. 

• Programmers can write interactive programs that accept input from the user. 

• Pr ogr ammer scan divide funct ions in to logical blocksof code. Modular 
programming techniques support flexibility during the application development . 

• SQL st at ement s can be processed simul taneouslyforbetter over all performance. 

Data Types in PL/SQL 

Most data t ypes are obviousl y simil ar , but each impl ementation hasunique storage and 
int ernal -processing r equir ement s. When writ in g PL/SQL bl ocks, you will be declaring 
var iabl es, which must be val id data t ypes. The fol 1 owing subsect ions brief 1 y describe the 
data t ypes avail abl e in PL/SQL. 

In PL/SQL Or acl e provides subt ypes of data t ypes. For exampl e, t he data type number has 
a subt ype cal 1 ed integer. You can use subt ypes in your PL/SQL programto make the data 
t ypes compat ibl ewith data typesin other programs, such asa COBOL program, 
particularly if you are embedding PL/SQL code in a not her pr ogr am. Subt ypes are simpl y 
alternative namesfor Oracle data typesand therefore must follow therulesof their 
associat ed dat a t ype. 



NOTE: As in most implementations of SQL, case sensitivity is not a factor in 
the syntax of a statement. PL/SQL allows either uppercase or lowercase 
w it h it s c o mma n d s . 



Character String Data Types 



Character string data types in PL/SQL, as you might expect ,are data types generally 
defined as having al ph a -numeric values. Exampl esof character st r in gsare names, codes, 
de script ions, and serial numbers that include characters. 

char st oresfixed -length character st rings. The maximum 1 engt h of char is 32,767 byt es, 
although it is hard to imagine a set of fixed-length values in a table being so long. 

SYNTAX: 

CHAR ( max_length ) 

Subtype: character 

VARCHAR2 storesvariable -length character st rings. You would nor ma 1 1 y user varchar2 
in st ead of char to st ore variable -length data, such asan individual'sname.The 
maximum 1 engt h of varchar2 is al so 32,767 byt es. 

SYNTAX: 



VARCHAR2 ( max_length ) 

Subt ypes: varchar, string 

long also storesvariable-length character st rings, having a maximum 1 engt h of 32,760 
byt es. long is t ypical ly used to store lengthy text such asremarks,although varchar2 
may be used as wel 1 . 

Numeric Data Types 

number st ores any t ype of number in an Or acl e da t abase. 
SYNTAX: 



NUMBER ( max_length ) 



You may specify a number's data precision with the following syntax: 

NUMBER (precision, scale) 

Subt ypes: dec, decimal, double precision, integer, int, numeric, real, smallint, float 



pls_integer definescolumnsthat maycontainedintegerswith a sign, such asnegative 
numbers. 

Binary Data Types 

Binary data t ypes st or e data that is in a binary for mat , such as graphics or phot o graphs. 
These dat a t ypes incl ude raw and longraw. 

The DATE Data Type 

date is the valid Oracle data t ype in which to st or e dates. When you define a column as 
a date, you do not specify a length,asthelength of a date fiel d is impl ied. The for mat of 
anOracledateis,for exampl e, 01-OCT-97. 

BOOLEAN 

boolean st or es t he fol 1 owing val ues: true, false, and null. Like date, boolean requires 
noparameterswhen defining it asa column'sor variable'sdata t ype. 

ROWID 

rowid is a pseud ocol umn that exist s in ever y t abl e in an Or acl e dat aba se. The rowid is 
st ored in binary format and identifieseach row in a table.Indexesuse rowids as point ers 
t o dat a. 

The Structure of a PL/SQL Block 

PL/SQL is a block-structured language, meaning that PL/SQL programs are divided and 
written in logical blocksof code. Within a PL/SQL block of code, processes such as data 
manipulation or queriescan occur.Thefollowingpartsof a PL/SQL bl ock are discu ssed 
in t his sect ion : 

• The declare sect ion containsthe definitionsof variables and other objects such as 
con st ant s and cur sor s. This sect ion is an opt ion a 1 part of a PL/SQL bl ock. 

• The procedure sect ion containsconditional commands and SQL st at ement s and is 
where the bl ock is controlled. This sect ion istheonlymandatorypart of a 
PL/SQL block. 

• The exception sect ion t el 1 s t he PL/SQL block how to handle specified errors and 
user -defined exceptions. This section is an optional part of a PL/SQL block. 



NOTE:Ablockisalogical unit of PL/SQL code,containingat the lea st a 
procedure sect ion and opt ional 1 y t he declare and exception sect ions. 



Here is the basic struct ure of a PL/SQL bl ock: 



SYNTAX: 



END 



BEGIN 



DECLARE 



BEGIN 



EXCEPTION 



END 



optional, denotes beginning of block 
optional, variable definitions 

mandatory, denotes beginning of procedure section 
optional, denotes beginning of exception section 
mandatory, denotes ending of procedure section 
optional, denotes ending of block 



Not ice that the only mandatory partsof a PL/SQL block are the second begin and the 
fir st end, which make up t he procedure sect ion . Of cour se, you wil 1 have st at ement s in 
bet ween . If you u se the f ir st begin, then you must use the second end, and vice ver sa. 

Comments 

What would a program be without comment s? Programming languages provide commands 
that allow you to pi ace comment swithin your code, and PL/SQL is no except ion . The 
comment s after each line in the preceding sampl e block structure describe each 
command. The accept ed comment s in PL/SQL are as follows: 



-- This is a one-line comment. 
/* This is a 

multiple-line comment.*/ 



NOTE: PL/SQL directly supports Data Manipulation Language (DML) 
commands and dat abase queries. However , it does not support Data 
Diet ion ary Language (DDL) commands. You can gen er ally use PL/SQL t o 
manipul at e the data wit h in dat abase st r uct ur e, but not to manipul at e 
t hose st r uct ur es. 



SYNTAX: 



The DECLARE Section 



The declare sect ion of a block of PL/SQL code con sist sof variables, con st ants, cur sor 
definit ion s, and special data t ypes. As a PL/SQL programmer ,you can declare all t ypes of 



variables within your blocks of code. However, you must assign a data type, which must 
conformto Oracle's rules of that particular data type, to every variable that you 
define. Variabl es must al so conform t o Oracl e's object naming standards. 

Variable Assignment 

Variables are values that are subject to change w it h in a PL/SQL bl ock. PL/SQL 
var iabl es mu st be assigned a valid data type upon declaration and can be initialized if 
necessary. The foil owing exampl e defines a set of variabl es in the declare port ion of a 
bl ock: 

DECLARE 

owner char (10); 
tablename char (30); 
bytes number (10); 
today date; 

ANALYSIS: 

The declare port ion of a block cannot be executed by itself. The declare sect ion st ar t s 
wit h the declare statement.Then individual variablesare defined on separ at e 1 ines. 
Notice that each variable declarat ion ends with a semicolon. 

Var iabl es may al so be in it ial ized in the declare sect ion . For exampl e: 

DECLARE 

customer char (30); 
fiscal_year number (2) := '97'; 

You can use the symbol : = t o in it ial ize, or assign an in it ial val ue, t o var iabl es in the 
declare sect ion . You mu st in it ial ize a var iabl e that is defined as not null. 

DECLARE 

customer char (30); 

fiscal_year number (2) NOT NULL := '97'; 
ANALYSIS: 

The not null cl au se in the definit ion of fiscal_year r esembl es a col umn definit ion in a 
create table st a t e me n t . 

Constant Assignment 

Constants are defined the same way that variabl es are, but con st ant values are st at ic; 
they do not change. In the previous exampl e, fiscal_year is probabl y a const ant . 



NOTE: You must end each variabledeclaration with a semicol on. 



Cursor Definitions 

A cursor is another type of variable in PL/SQL. Usually when you think of a variable,a 
single value comesto mind. A cur so r is a variable that points to a row of data fromthe 
resultsof a query. In a multiple-row result set, you need a way to scroll through each 
record to analyze the data.Acursor isjust that. When the PL/SQL block looks at the 
resultsof a querywithin theblock,it usesa cur sor to point to each returned row. Here 
is an exampl e of a cur sor being defined in a PL/SQL bl ock: 

INPUT: 

DECLARE 
cursor employee_cursor is 
select * from employees; 

A cur sor is simil ar t o a view . Wit h t he u se of a 1 oop in t he procedure sect ion , you can 
scr ol 1 a cur sor . This t echnique is cover ed short 1 y. 

The %TYPE Attribute 

%type is a var iabl e at t r ibu t e that returnsthe value of a given column of a table. 
Instead of hard-coding the data type in your PL/SQL block, you can use %type t o 
ma in t a in data t ype con sist ency within your blocksof code. 

INPUT: 

DECLARE 

cursor employee_cursor is 

select emp_id, emp_name from employees; 
id_num employees . emp_id%TYPE ; 
name employees . emp_name%TYPE; 

ANALYSIS: 

The var iabl e id_num is declared to have the same data t ype as emp_id in t he employees 
t abl e. %type declaresthevariable name to have the same data t ype as the col umn 

emp_name in t h e EMPLOYEES table. 

The %ROWTYPE Attribute 

Variablesarenot 1 imit ed to single values. If you declare a variable that is associated 



with a defined cur so r, you can use the %rowtype at t r ibut e to declare the data type of 
that variable to be the same aseach column in one entire row of data fromthe cur sor . 
In Or acl e's 1 exicon the %rowtype at t r ibu t e creates a record variable. 

INPUT: 

DECLARE 

cursor employee_cursor is 

select emp_id, emp_name from employees; 
employee_record employee_cur sor %ROWTYPE ; 

ANALYSIS: 

This exampl e declares a variable called empioyee_record. The %rowtype at t r ibut e 
defines t his v aria bl e as having the same data t ype asan entirerow of data in the 
empioyee_cursor. Var iabl es decl ar ed u sing the %rowtype at t r ibut e are al so cal 1 ed 

aggr egat e var iabl es. 

The %ROWCOUNT Attribute 

The PL/SQL %rowcount at t r ibu t e maintainsa count ofrowsthat the SQL st at emen t s in 
theparticular blockhave accessed in a cur sor. 

INPUT: 

DECLARE 

cursor employee_cursor is 

select emp_id, emp_name from employees; 
records_processed := employ ee_curs or %ROWCOUNT; 

ANALYSIS: 

In this exampl e the variable records_processed represent s the current number of rows 
that the PL/SQL bl ock has accessed in the empioyee_cursor. 



WARNING: Beware of naming conflictswith table nameswhen declaring 
variables. For instance,if you declare a variable that hasthe same name as 
a table that you are try in g to access with the PL/SQL code, the local 
variable will take precedence over the table name. 



The PROCEDURE Section 

The procedure sect ion istheonlymandatorypart of a PL/SQL bl ock. This par t of the 



block callsvariables and usescursorsto manipulate data in the data base. The 
procedure sect ion is the main part of ablock,containingconditional statementsand 
SQL commands. 



BEGIN...END 

In a bl ock, t he begin statement denotes the beginning of a procedure. Simil ar 1 y, t he end 
statement marks the end of a procedure. The following exampl e shows the basic 
st r uct ur e of the procedure sect ion : 

SYNTAX: 

BEGIN 

open a cursor; 
condit ionl ; 

statement 1 ; 
condit ion2 ; 

statement2 ; 
condit ion3 ; 

statement 3 ; 



close the cursor; 
END 

Cursor Control Commands 

Now that you have learned how to define cur sor s in a PL/SQL bl ock, you need to know 
how to access the defined cursors. This section expl a ins t he basic cur sor control 
commands: declare, open, fetch, and close. 

DECLARE 

Earlier today you learned how to define a cur sor in t he declare sect ion of a bl ock. The 
declare statement belongsin thelist of cur sor control commands. 

OPEN 

Now that you have defined your cursor, how do you use it? You cannot use this book 
unl ess you open it . Likewise, you cannot use a cur sor until you have opened it wit h the 
open command. For example: 

SYNTAX: 



BEGIN 



open employee_cursor ; 
statement 1 ; 
statement2 ; 



END 

FETCH 

fetch populates a variable with values froma cursor. Here are two exampl es using 
fetch: One populates an aggregate variable, and the other popul at es individual 
var iabl es. 

INPUT: 

DECLARE 

cursor employee_cursor is 

select emp_id, emp_name from employees; 

employee_record employee_cur sor %ROWTYPE ; 
BEGIN 

open employee_cursor ; 
loop 

fetch employee_cursor into employee_record; 
end loop; 

close employee_cursor ; 
END 



ANALYSIS: 

The preceding exampl efetchesthe current 
var iabl e employee_record. It u ses a 1 oop t o 
actually accomplishing anything. 



row of the cursor into the aggregate 
scroll thecursor.Of course,theblockisnot 



DECLARE 

cursor employee_cursor is 

select emp_id, emp_name from employees; 

id_num employees . emp_id%TYPE ; 

name employees . emp_name%TYPE ; 
BEGIN 

open employee_cursor; 
loop 

fetch employee_cursor into id_num, name; 
end loop; 

close employee_cursor; 
END 



ANALYSIS: 



This exampl e fetchesthe current row of the cur sor in t o the var iabl es id_num and name, 
which was defined in the declare sect ion . 

CLOSE 

When you have finished using a cursor in ablock,you shouldclosethecursor,asyou 
normally close a book when you have finished reading it. The command you use is close. 

SYNTAX: 

BEGIN 

open employee_cursor ; 
statement 1 ; 
statement2 ; 



close employee_cursor; 
END 

ANALYSIS: 

Aft er a cur sor is cl osed, t he r esul t set of the query no 1 onger exist s. You must reopen 
the cursor to access the associated set of data. 

Conditional Statements 

Now we are getting to the good stuff --the conditional statementsthat give you 
control over how your SQL st at ement s are processed. The con dit ion a 1 st at emen t s in 
PL/SQL resembl e those in most third -generation 1 anguages. 

IF...THEN 

The if. . . then st at ement is pr obabl y t he most f a mil iar con dit ion a 1 st at ement t o most 
pr ogr ammer s. The if. . .then statement dictatesthe per for ma nee of cert a in act ions if 
certain conditionsaremet.Thestructureofan if., .then statement isasfollows: 

SYNTAX: 

IF conditionl THEN 

statement 1 ; 
END IF; 

If you are checking for twoconditions, you can writeyour statement asfollows: 



SYNTAX: 



IF conditionl THEN 

statement 1 ; 
ELSE 

statement2 ; 
END IF; 

If you are checking for more than two conditions, you can write your statement as 
fol 1 ows: 

SYNTAX: 

IF conditionl THEN 

statement 1 ; 
ELSIF condition2 THEN 

statement2 ; 
ELSE 

statement 3 ; 
END IF; 

ANALYSIS: 

The f in al exampl e st at es: If conditionl is met , t hen perform statement!.; if condition2 is 
met , t hen perform statement2; ot her wise, perform statements, if. . .then st at ement s may 
a 1 so be nest ed wit h in ot her st at ement s and/or 1 oops. 

LOOPS 

Loops in a PL/SQL block allow statementsin the block to be processed continuously for 
aslong asthe specified condition exist s. There are three t ypes of 1 oops. 

loop is an in fin it e 1 oop, most of t en u sed t o scr ol 1 a cur sor . To t er min at e t his t ype of 
1 oop, you mu st specif y when t o exit . For exampl e, in scr ol 1 ing a cur sor you would exit 
the loopafter the last row in a cur sor has been processed: 

INPUT: 

BEGIN 

open employee_cursor; 
LOOP 

FETCH employee_cursor into employee_record; 
EXIT WHEN employee_cursor%NOTFOUND; 
statement 1 ; 



END LOOP; 

close employee_cursor; 
END; 



%notfound is a cur sor at t r ibu t e that identifieswhen no more data is found in the cursor. 
The preceding exampl e exitsthe loopwhen no mor e data is found. If you omit t his 
statement fromtheloop, thentheloopwill cont in ue forever. 

The while-loop execut es commands whil e a specified condit ion is true. When the 
condition is no long er true, the loopreturnscontrol to the next statement. 

INPUT: 

DECLARE 

cursor payment_cursor is 

select cust_id, payment, total_due from payment_table; 
cust_id payment_table . cust_id%TYPE ; 
payment payment_table . payment %TYPE; 
total_due payment_table . total_due%TYPE ; 
BEGIN 

open payment_cursor ; 

WHILE payment < total_due LOOP 

FETCH payment_cursor into cust_id, payment, total_due; 
EXIT WHEN payment_cursor%NOTFOUND ; 
insert into underpay_table 
values (cust_id, ' STILL OWES ') ; 
END LOOP; 

close payment_cursor ; 
END; 

ANALYSIS: 

The preceding exampl e u ses t he while-loop to scroll the cur sor and to execute the 
commands within the loopaslong asthe condit ion payment < total_due is met . 

You can use the for-loop in the pr eviou s bl ock to impl icitly fetch the current row of 
the cursor into the defined variables. 

INPUT: 

DECLARE 

cursor payment_cursor is 

select cust_id, payment, total_due from payment_table; 
cust_id payment_table . cust_id%TYPE ; 
payment payment_table . payment %TYPE ; 
total_due payment_table . total_due%TYPE ; 
BEGIN 

open payment_cursor ; 

FOR pay_rec IN payment_cursor LOOP 

IF pay_rec .payment < pay_rec . total_due THEN 
insert into underpay_table 
values (pay_rec.cust_id, 'STILL OWES'); 
END IF; 



END LOOP; 

close payment_cursor ; 
END; 

ANALYSIS: 

This exampl e u ses t he for-loop toscroll the cur sor. The for-loop is performing an 
impl icit fetch, which is omit t ed t his t ime. Al so, not ice t h at the %notfound at t r ibu t e has 
been omit t ed. This at t r ibu t e is impl ied wit h the for-loop; therefore,thisand the 
previous exampl e yiel d the same basic resul t s. 

The EXCEPTION Section 

The exception sect ion is an opt ional part of any PL/SQL bl ock. If t his sect ion is omit t ed 
and errors are encountered,the block will be t er min at ed.Someerrorsthat are 
encountered may not justify the immediate termination of a block, so the exception 
sect ion can be u sed to handle specified err or s or u ser -defined except ion s in an or der 1 y 
manner . Except ion s can be u ser -defined, al t hough many except ionsare predefined by 
Or acl e. 

Raising Exceptions 

Except ion s ar e r aised in a bl ock by u sing t he command raise. Except ion s can be r aised 
expl icit 1 y by the programmer , whereas in ternal data base errors are auto ma tic ally, or 
implicitly, raised by the database server. 

SYNTAX: 

BEGIN 

DECLARE 

exception_name EXCEPTION; 
BEGIN 

IF condition THEN 

RAISE except ion_name; 
END IF; 
EXCEPTION 

WHEN exception_name THEN 
statement ; 

END; 
END; 

ANALYSIS: 

This bl ock showsthe fundamentalsof expl icit 1 y r aising an except ion . Fir st 

except ion_name isdeclaredusingthe exception st at emen t . In the procedure sect ion , t he 

except ion is r aised u sing raise if a given condit ion is met . The raise then references the 



exception sect ion of the block, where the appr opr iat e act ion is t a ken . 



Handling Exceptions 

The preceding example handled an exception in the exception sect ion of the block. 
Errors are easily handled in PL/SQL, and by using exceptions, the PL/SQL block can 
continue to run with errorsor t er min at e gr acef ul 1 y . 

SYNTAX: 

EXCEPTION 

WHEN exceptionl THEN 

statement 1 ; 
WHEN exception2 THEN 

statement2 ; 
WHEN OTHERS THEN 

statement 3 ; 

ANALYSIS: 

This exampl e showshow the exception sect ion might look if you have more than one 
except ion. This exampl e expect s t wo except ion s (exceptionl and exception2) when 
running t his bl ock. when others t el 1 s statements t o execut e if any ot her except ions 
occur while the block is being processed, when others gives you control over any errors 
that may occur within the block. 

Executing a PL/SQL Block 

PL/SQL statements are normally created using a host edit or and are executed like 
normal SQL script files. PL/SQL uses semicolons to terminate each statement in a block- 
fr om var iabl e assignment s t o data manipul at ion commands. The forward si ash (/)is 
mainl y associat ed wit h SQL script fil es, but PL/SQL also usesthe forward si ash to 
t er min at e a bl ock in a script fil e. The easiest way t o st ar t a PL/SQL bl ock is by issuing 
the start command, abbr eviat ed as sta or @. 

Your PL/SQL script file might look like this: 
SYNTAX: 

/* This file is called procl.sql */ 
BEGIN 

DECLARE 

BEGIN 

statements ; 



EXCEPTION 



END; 
END; 

/ 

You execute your PL/SQL script fil e as fol 1 ows: 

SQL> start procl or 
SQL> sta procl or 
SQL> @procl 



NOTE: PL/SQL script f il es can be execu t ed u sing t he start command or t he 
character @. PL/SQL script f il es can al so be cal 1 ed wit hin ot her PL/SQL 
fil es, shel 1 script s, or other programs. 



Displaying Output to the User 

Particularly when handling except ions, you may want to displ ay out put t o keep user s 
informed about what istakingplace.Youcan displ ay out put to convey in for mat ion, and 
you can displ ay your own cust omized error messages, which wil 1 pr obabl y make mor e 
sense to the user than an error number. Perhaps you want the user to contact the 
da t abase administ rat or if an error occursduring processing, rather than to see the 
exact message. 

PL/SQL doesnot provide a direct method for displ ay in gout put as a part ofitssyntax, 
but it doesallowyoutocall apackagethat servesthisfunctionfromwithintheblock. 
The package is cal 1 ed dbms_output. 

EXCEPTION 

WHEN zero_divide THEN 

DBMS_OUTPUT.put_line ( 'ERROR: DIVISOR IS ZERO. SEE YOUR DBA.'); 

ANALYSIS: 

zero_divide is an Oraclepredefined except ion. Most of the common errorsthat occur 
during program processing wil 1 be predefined as except ions and are raised impl icit 1 y 
(which means that you don't have to raise the error in the PROCEDURE section of the 
block). 

If t his except ion is encountered during block processing, t he u ser wil 1 see: 



INPUT: 



SQL> gblockl 



ERROR: DIVISOR IS ZERO. SEE YOUR DBA. 
PL/SQL procedure successfully completed. 

Doesn't that message look friendly than: 

INPUT/OUTPUT: 

SQL> @blockl 

begin 

* 

ERROR at line 1: 

ORA-01476: divisor is equal to zero 
ORA-06512: at line 20 

Transactional Control in PL/SQL 

On Day 11, "Controlling Transactions," we discussed the transactional control 
commands commit, rollback, and savepoint. These commands allow the pr ogr ammer t o 
control when transactions are actually written to the database, how often, and when 
they should be undone. 

SYNTAX: 

BEGIN 

DECLARE 

BEGIN 

statements . . . 

IF condition THEN 

COMMIT; 
ELSE 

ROLLBACK; 
END IF; 

EXCEPTION 

END; 
END; 

The good thing about PL/SQL is that you can automate the use of transactional control 
commands instead of constantly monitoring large transactions, which can be very 
t ediou s. 



Putting Everything Together 



So far, you have been introduced to PL/SQL, have become fa mil iar with the supported 
data ty pes, and are fa mil iar with the major featuresof a PL/SQL block.You know how 
to declare local variables, con st ants, and cur so rs. You have also seen how to embed 
SQL in the procedure sect ion , manipul at e cur sor s, and r aise except ion s. When a cursor 
has been raised, you should have a basic understanding of how to handle it in the 
exception sect ion of the block. Now you are ready to work with some practical exampl es 
and create blocks from begin t o end. By the end of this sect ion, you should fully 
under st and how the parts of a PL/SQL blockinteract with each other. 

Sample Tables and Data 

We wil 1 be u sing t wo t abl es t o cr eat e PL/SQL bl ocks. payment_table ident ifies a 
cu st omer , how much he or shehaspaid,andthetotal amount due. pay_status_table does 
not yet cont ain any dat a. Dat a wil 1 be insert ed int o pay_status_table according t o 
certain conditions in the payment_table. 

INPUT: 

SQL> select * 

2 from payment_table; 

OUTPUT: 



CUSTOMER PAYMENT 


TOTAL_DUE 


ABC 


90.50 


150 .99 


AAA 


79.00 


79.00 


BBB 


950 .00 


1000.00 


CCC 


27 .50 


27 .50 


DDD 


350 .00 


500 . 95 


EEE 


67 .89 


67 .89 


FFF 


555 . 55 


455 . 55 


GGG 


122 .36 


122 .36 


HHH 


26.75 


0 .00 


9 rows 


selected . 





INPUT: 



SQL> describe pay_status_table 



OUTPUT: 



Name 



Null? 



Type 



CUST_ID 
STATUS 
AMT_OWED 
AMT CREDIT 



NOT NULL CHAR (3) 
NOT NULL VARCHAR2(15) 
NUMBER (8,2) 
NUMBER (8,2) 



ANALYSIS: 



describe is an Or acl e SQL command that displ aysthe structure of a table without 
having to query the data dictionary, describe and other Oracle SQL*P1 us commands are 
covered on Day 20, "SQL*Plus." 

A Simple PL/SQL Block 

This is how the PL/SQL script (blockl . sql) fil e 1 ooks: 
INPUT: 



set serveroutput on 
BEGIN 

DECLARE 

AmtZero EXCEPTION; 

cCust Id payment_table . cust_id%TYPE ; 
f Payment payment_table . payment % TYPE ; 
f TotalDue payment_table . total_due%TYPE ; 
cursor payment_cursor is 

select cust_id, payment, total_due 

from payment_table ; 
f OverPaid number (8, 2); 
f Underpaid number (8, 2); 
BEGIN 

open payment_cursor; 
loop 

fetch payment_cursor into 

cCustld, f Payment, f TotalDue; 
exit when payment_cursor%NOTFOUND ; 
if ( fTotalDue = 0 ) then 

raise AmtZero; 
end if; 

if ( fPayment > fTotalDue ) then 
f OverPaid := fPayment - fTotalDue; 

insert into pay_status_table (cust_id, status, amt_credit) 
values (cCustld, 'Over Paid', fOverPaid) ; 
elsif ( fPayment < fTotalDue ) then 
f Underpaid := fTotalDue - fPayment; 

insert into pay_status_table (cust_id, status, amt_owed) 
values (cCustld, 'Still Owes', fUnderPaid) ; 
else 

insert into pay_status_table 

values (cCustld, 'Paid in Full', null, null); 
end if; 
end loop; 

close payment_cursor; 
EXCEPTION 

when AmtZero then 

DBMS_OUTPUT .put_line (' ERROR: amount is Zero. See your 



supervisor . ' ) ; 

when OTHERS then 

DBMS_OUTPUT .put_line (' ERROR: unknown error. See the DBA'); 
END; 
END; 

/ 



ANALYSIS: 



The declare sect ion defines six local variables, aswell asa cursor called 
payment_cursor. The procedure sect ion st art s wit h t he second begin st at ement in which 
the fir st st ep is t o open the cur sor and st ar t a 1 o op. The fetch command passes t he 
current values in thecursor intothevariablesthat weredefinedin the declare 
section.Aslong asthe loopfindsrecordsin the cur sor , t he st at ement compares the 
amount paid by a cust omer to the total amount due. Overpayments and under pa yments 
are calculated according to the amount paid, and we use those calculated amountsto 
insert values in t o the pay_status_table. The 1 oop t er minat es, and the cur sor closes. The 
exception sect ion handleserrorsthat may occur during processing. 

Now st art the PL/SQL script fil e and see what happens. 
INPUT: 

SQL> gblockl 
OUTPUT: 



Input truncated to 1 characters 

ERROR: amount is Zero. See your supervisor. 

PL/SQL procedure successfully completed. 

Now that you know that an incorrect amount appears in the total due column, you can 
fix the amount and run the script again. 

INPUT/OUTPUT: 



SQL> update payment 

2 set total_due 

3 where cust_id 

1 row updated. 
SQL> commit; 
Commit complete. 
SQL> truncate table 



table 

26.75 
: ' HHH ' ; 



pay_status_table ; 



Table truncated. 



NOTE: This exampl e t r uncat es t he pay_status_table t o cl ear t he t abl e's 
contents;thenext run of the statement will repopulatethetable.You 
may want to add the truncate table st at ement t o your PL/SQL bl ock. 



INPUT/OUTPUT: 
SQL> gblockl 

Input truncated to 1 characters 

PL/SQL procedure successfully completed. 

Now you can sel ect fr om the pay_status_table and see the payment st at u s of each 
cu st omer . 

INPUT/OUTPUT: 

SQL> select * 

2 from pay_status_table 

3 order by status; 

CUSTOMER STATUS AMT_OWED AMT_CREDIT 



FFF 


Over Paid 






AAA 


Paid in Full 






ccc 


Paid in Full 






EEE 


Paid in Full 






GGG 


Paid in Full 






HHH 


Paid in Full 






ABC 


Still Owes 


60 


.49 


DDD 


Still Owes 


150 


. 95 


BBB 


Still Owes 


50 


.00 


9 rows 


selected . 







100.00 



ANALYSIS: 



A row was insert ed int o pay_status_table for every row of data that iscontained in the 
payment_table. If the customer paid more than the amount due, then the difference was 
input int o the amt_credit col umn . If t he cu st omer paid lessthan the amount owed,then 
an entry was made in the amt_owed c o 1 umn . If the cu st omer paid in f ul 1 , t hen no dollar 
amount wasinserted in either of the two columns. 

Another Program 

This exampl e uses a table called pay_table: 



INPUT: 



SQL> desc pay_table 



OUTPUT: 



Name 



Null? 



Type 



NAME 



EFF DATE 



PAY TYPE 



PAY RATE 



NOT NULL VARCHAR2(2 0) 

NOT NULL VARCHAR2(8) 

NOT NULL NUMBER (8, 2) 

NOT NULL DATE 



PREV PAY 



NUMBER (8,2) 



First take a look at the data: 
INPUT: 

SQL> select * 

2 from pay_table 

3 order by pay_type, pay_rate desc; 
OUTPUT: 

NAME PAY TYPE PAY RATE EFF DATE PREV PAY 



SANDRA SAMUELS 


HOURLY 


12 


.50 


01 


-JAN- 


97 


ROBERT BOBAY 


HOURLY 


11 


.50 


15 


-MAY- 


96 


KEITH JONES 


HOURLY 


10 


.00 


31 


-OCT- 


96 


SUSAN WILLIAMS 


HOURLY 


9 


.75 


01 


-MAY- 


97 


CHRISSY ZOES 


SALARY 


50000 


.00 


01 


-JAN- 


97 


CLODE EVANS 


SALARY 


42150 


.00 


01 


-MAR- 


97 


JOHN SMITH 


SALARY 


35000 


.00 


15 


-JUN- 


96 


KEVIN TROLLBERG 


SALARY 


27500 


.00 


15 


-JUN- 


96 



8 rows selected. 

Situation: Sales are up. Any individual whohasnot had a pay increase for sixmont 
(180 days) will receive a raise effect ive today. All el igible hourly empl oyees wil 1 
receive a 4 percent increase, and el igibl e sal ary empl oyees will receive a 5 percent 
increase. 

Today is: 

INPUT/OUTPUT: 

SQL> select sysdate 
2 from dual; 



SYSDATE 



2 0-MAY-97 



Bef or e examining the next PL/SQL bl ock, we wil 1 per for ma manual select fromthe 
pay_table that fl ags individual s who shoul d receive a raise. 

INPUT: 

SQL> select name, pay_type, pay_rate, eff_date, 

2 'YES' due 

3 from pay_table 

4 where eff_date < sysdate - 180 

5 UNION ALL 

6 select name, pay_type, pay_rate, eff_date, 

7 ' No ' due 

8 from pay_table 

9 where eff_date >= sysdate - 180 
10 order by 2, 3 desc; 

OUTPUT: 



NAME 


PAY_TYPE 


PAY_RATE 


EFF 


_DATE 




DUE 


SANDRA SAMUELS 


HOURLY 


12 


.50 


01- 


JAN- 9 


7 


No 


ROBERT BOBAY 


HOURLY 


11 


.50 


15- 


MAY- 9 


6 


YES 


KEITH JONES 


HOURLY 


10 


.00 


31- 


OCT-9 


6 


YES 


SUSAN WILLIAMS 


HOURLY 


9 


.75 


01- 


MAY- 9 


7 


No 


CHRISSY ZOES 


SALARY 


50000 


.00 


01- 


JAN- 9 


7 


No 


CLODE EVANS 


SALARY 


42150 


.00 


01- 


MAR- 9 


7 


No 


JOHN SMITH 


SALARY 


35000 


.00 


15- 


JUN-9 


6 


YES 


KEVIN TROLLBERG 


SALARY 


27500 


.00 


15- 


JUN-9 


6 


YES 



8 rows selected. 

The due col umn id en t if ies individu al s who shoul d be el igibl e f or a r aise. Her e's t he 
PL/SQL script: 

INPUT: 

set serve rout put on 
BEGIN 

DECLARE 

UnknownPayType exception; 
cursor pay_cursor is 

select name, pay_type, pay_rate, eff_date, 

sysdate, rowid 
from pay_table; 
IndRec pay_cursor%ROWTYPE; 
cOldDate date; 
f NewPay number (8,2) ; 
BEGIN 

open pay_cursor; 



loop 

fetch pay_cursor into IndRec; 

exit when pay_cursor%NOTFOUND ; 

cOldDate := sysdate - 180; 

if ( IndRec. pay_type = 'SALARY') then 

fNewPay := IndRec .pay_rate * 1.05; 
elsif ( IndRec. pay_type = 'HOURLY') then 

fNewPay := IndRec .pay_rate * 1.04; 
else 

raise UnknownPayType; 
end if; 

if (IndRec . eff_date < cOldDate) then 

update pay_table 

set pay_rate = fNewPay, 

prev__pay = IndRec .pay_rate, 
eff_date = IndRec . sysdate 

where rowid = IndRec . rowid; 

commit ; 
end if; 
end loop; 
close pay_cursor; 
EXCEPTION 

when UnknownPayType then 

dbms output .put_line ( ' ======================= ' ) ; 

dbms_output .put_line ( 'ERROR: Aborting program. ' ) ; 

dbms_out put .put_line (' Unknown Pay Type for Name'); 
when others then 

dbms_out put .put_line (' ERROR During Processing. See the DBA. ' ) ; 
END; 

END; 

/ 

Are you sure that you want to give four empl oyees a pay raise? (The final select 
statement hasfour Yes val ues in the due column.)Why not. ..let's give all four 
employees a raise. You can apply the appropriate pay increases by executing the PL/SQL 
script fil e, named block2 . sql: 

INPUT/OUTPUT: 

SQL> @block2 

Input truncated to 1 characters 

PL/SQL procedure successfully completed. 

You can do a quick select to verify that the changeshave been made to the pay_rate of 
the appropriate individuals: 

INPUT: 

SQL> select * 

2 from pay_table 



3 order by pay_type, pay_rate desc; 
OUTPUT: 



NAME PAY TYPE PAY RATE EFF DATE PREV PAY 



SANDRA SAMUELS 


HOURLY 


12 


.50 


01 


-JAN- 


97 




ROBERT BOBAY 


HOURLY 


11 


.96 


20 


-MAY- 


97 


11 . 5 


KEITH JONES 


HOURLY 


10 


.40 


20 


-MAY- 


97 


10 


SUSAN WILLIAMS 


HOURLY 


9 


.75 


01 


-MAY- 


97 




CHRISSY ZOES 


SALARY 


50000 


.00 


01 


-JAN- 


97 




CLODE EVANS 


SALARY 


42150 


.00 


01 


-MAR- 


97 




JOHN SMITH 


SALARY 


36750 


.00 


20 


-MAY- 


97 


35000 


KEVIN TROLLBERG 


SALARY 


28875 


.00 


20 


-MAY- 


97 


27500 



8 rows selected. 
ANALYSIS: 

Four employees received a pay increase. If you compare this output to the output of the 
original select statement,you can seethechanges.Thecurrent payratewasupdated 
to refl ect the pay increase, the original pay rate was inserted into the previous pay 
column,and the effect ive date wasupdated to today'sdate.No act ion wastaken on 
those individualswho did not qualify for a pay increase. 

Wait --you didn't get a chance to see how the defined exception works. You can test the 
exception sect ion by inserting an invalid pay_type in t o pay_table. 

INPUT: 

SQL> insert into pay_table values 

2 ('JEFF JENNINGS' , 'WEEKLY' ,71.50, ' 01-JAN-97 ' , NULL) ; 

OUTPUT: 

1 row created. 
The moment of truth: 
INPUT/OUTPUT: 
SQL> @block2 

Input truncated to 1 characters 

ERROR: Aborting program. 

Unknown Pay Type for: JEFF JENNINGS 

PL/SQL procedure successfully completed. 



ANALYSIS: 



An error message told you that jeff Jennings had a Pay Typewith a value other than 
salary or hourly. That is, t he except ion washandledwith an error message. 

Stored Procedures, Packages, and Triggers 

Using PL/SQL, you can create stored objectsto el iminat e having to constantly enter 
monotonous code. Procedures are simpl yblocksof code that perform some sort of specific 
function.Relatedprocedurescan be combined and stored together in an object called a 
package. A trigger is a database object that is used with other transactions. You might 
have a trigger on a table called orders that will insert data into a history table each 
t ime the orders tablereceivesdata.Thebasic syntaxof theseobjectsfollows. 

Sample Procedure 

SYNTAX: 

PROCEDURE procedure_name IS 
variablel datatype; 

BEGIN 

statement 1 ; 

EXCEPTION 
when . . . 
END procedure_name ; 

Sample Package 

SYNTAX: 

CREATE PACKAGE package_name AS 

PROCEDURE procedurel (global_variablel datatype, ...); 

PROCEDURE procedure2 (global_variablel datatype, ...); 
END package_name; 

CREATE PACKAGE BODY package_name AS 

PROCEDURE procedurel (global_variablel datatype, ...) IS 
BEGIN 

statement 1 ; 

END procedurel; 
PROCEDURE procedure2 (global_variablel datatype, ...) IS 
BEGIN 

statement 1 ; 

END procedure2; 
END package_name; 



Sample Trigger 



SYNTAX: 

CREATE TRIGGER trigger_name 

AFTER UPDATE OF column ON table_name 

FOR EACH ROW 
BEGIN 

statement 1 ; 

END; 



The fol 1 owing exampl e usesa trigger to insert a row of data in to a transaction table 
when updat ing pay_table. The transaction t abl e 1 ooks 1 ike t his: 

INPUT: 



SQL> describe trans_table 
OUTPUT: 



Name 



ACTION 
NAME 

PREV_PAY 
CURR_PAY 
EFF DATE 



Null? 



Type 



VARCHAR2 ( 1 0 ; 
VARCHAR2 (20] 
NUMBER (8, 2) 
NUMBER (8, 2) 
DATE 



Here's a sampl e row of data: 
INPUT/OUTPUT: 



SQL> select * 

2 from pay_table 

3 where name = ' JEFF JENNINGS ' ; 

NAME PAY TYPE PAY RATE EFF DATE PREV PAY 



JEFF JENNINGS WEEKLY 71.50 01-JAN-97 



Now, cr eat e a t rigger : 



SQL> CREATE TRIGGER pay_t rigger 

2 AFTER update on PAY_TABLE 

3 FOR EACH ROW 

4 BEGIN 

5 insert into trans_table values 



6 ('PAY CHANGE', : new. name, : old.pay_rate, 

7 :new.pay_rate, :new.eff_date) ; 

8 END; 

9 / 

Trigger created. 

The 1 a st st ep is t o per for m an updat e on pay_table, which shoul d cau se the t rigger to be 
execut ed. 

INPUT/OUTPUT: 

SQL> update pay_table 

2 set pay_rate = 15.50, 

3 eff_date = sysdate 

4 where name = ' JEFF JENNINGS ' ; 

1 row updated. 

SQL> select * 

2 from pay_table 

3 where name = ' JEFF JENNINGS ' ; 

NAME PAY TYPE PAY RATE EFF DATE PREV PAY 



JEFF JENNINGS WEEKLY 15.50 20-MAY-97 

SQL> select * 

2 from trans_table; 

ACTION NAME PREV_PAY CURR_PAY EFF_DATE 



PAY CHANGE JEFF JENNINGS 71.5 15.5 2 0 -MAY- 9 7 

ANALYSIS: 

prev_pay is n u 1 1 in pay_table but prev_pay a ppe a r s in trans_table. This approach isn't as 
confusingasit sounds. pay_table does not need an entry for prev_pay because the 
pay_rate of 71.50 per hour wasobviously an erroneousa mount. Rather, we inserted the 
value for prev_pay in trans_table because the update was a transaction, and the 
purpose of trans_pay is to keep a record of all transactions again st pay_table. 



NOTE: If you arefamiliar with networktechnologies,you might not ice 
simil ar it ies bet ween PL/SQL and Java stored procedures. However, some 
differences shoul d be not ed. PL/SQL is an enhancement of standardSQL, 
impl ement ing the commands of a procedural language. Java, which is much 
more advanced than PL/SQL, allows pr ogr ammer s to write more compl ex 
programs than are possible with PL/SQL. PL/SQL is based on the database- 
intensive funct ional it y of SQL; Java is more appropr iat e for CPU-int ensive 



programs. Most procedural languages,such as PL/SQL, are devel oped 
specif ical 1 y for the appr opr iat e pi at f or m. As procedural language 
technology evolves, a higher level of st andar dizat ion will be enforced 
across pi at forms. 



Summary 

PL/SQL extendsthe functionality of standard SQL. The basic component s of PL/SQL 
per form t he same t ypes of functionsasa third-generation language.Theuseoflocal 
var iabl es support s dynamic code;that is, valueswithin ablockmaychangefromt ime t o 
t ime according t o u ser input , specified con dit ion s, or t he cont ent s of a cur sor . PL/SQL 
uses st andard procedural language program control st at ement s. if. . .then st at ement s 
and loops enable you to search for specific conditions;you can also use loops to scroll 
through thecontentsof a defined cur sor . 

Errorsthat occur during the processing of any programare a major concern . PL/SQL 
enablesyou to use except ions to control the behavior of aprogramthat encounters 
either syntax errors or logical errors.Many except ionsarepredefined,such as a divide- 
by -zero err or . Err or s can be raised any t ime during processing according to specified 
conditions and may be handled any way the PL/SQL programmer desires. 

Day 18 al so introduces some practical usesof PL/SQL. Da t abase object s such as trigger s, 
stored procedures, and packages can automate many job funct ions. Today's exampl es 
apply some of the concept s that were covered on previousdays. 

Q&A 

Q Does Day 18 cover everyt hing I need to know about PL/SQL? 

A Most definitely not. Today's introduction just scratched the surface of one of 
thegreatest cone eptsof SQL. We have simpl y t r ied to highl ight some of the major 
features to give you a basic knowledge of PL/SQL. 

Q Can I get by without using PL/SQL? 

A Yes, you can get by, but toachievetheresultsthat you wouldget with PL/SQL, 
you may have to spend much more t ime coding in a third-generation language. If 
you do not have Or acle, check your impl ement at ion document at ion for 
procedural featureslikethoseof PL/SQL. 



Workshop 



The Workshopprovidesquiz questionsto helpsolidify your under st and in g of the 
material cover ed, a s wel 1 as exercises t o provide you wit h experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. How is a da t abase trigger used? 

2. Can related procedures be stored together? 

3. True or Fal se: Data Manipul at ion Language can be u sed in a PL/SQL st at ement . 

4. True or Fal se: Data Definit ion Language can be u sed in a PL/SQL st at ement . 

5. Is text output directly a part of the PL/SQL syntax? 

6. List the t hr ee major par t s of a PL/SQL st at ement . 

7. List the commands that areassociatedwith cursor control. 

Exercises 

1. Declare a variable called HouriyPay in which the maximum accept ed value is 
99. 99/hour . 

2. Define a cursor whose content is all the data in the customer_table where the 

CITY is INDIANAPOLIS. 

3. Define an exception called unknownCode. 

4. Wr it e a st at ement that wil 1 set the amt in t he amount_table to 10 if code is a, 
set the amt to 20 if code is b, and r aise an except ion called UnknownCode if code is 
neither Anor b. The table hasone row. 
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- Day 19 - 
Transact-SQL: An Introduction 

Objectives 

Today's mat erial suppl ement s t he pre viou s present at ion s, as Transact -SQL is a 
supplement to the accepted SQL standard. Today's goal s are to 

• Identifyoneofthe popul arextensionstoSQL 

• Out 1 in e t he major featuresof Transact-SQL 

• Pro vide pr act ical examples to give you an understanding of how Transact-SQL is 
used 

An Overview of Transact-SQL 

Day 13, "Advanced SQL Topics," brief 1 y cover ed st at ic SQL. The exampl es on Day 13 
depicted the use of embedded SQL in t hir d-gener at ion programming languagessuch asC. 
With this method of programming, the embedded SQL code does not change and is, 
t her ef or e, 1 imit ed. On the other hand, you can write dyn amic SQL t o per for m t he same 
functions as a procedural programming language and allow conditionsto be changed 
wit hin the SQL code. 

Aswe have mentioned during the discu ssion of virtually every t opic in t his book, a 1 most 
every database vendor has added many extensionsto the language.Transact-SQListhe 
Sybase and Microsoft SQL Server da t abase product . Or a cl e's product is PL/SQL. Each of 
these languagescontainsthe compl ete functionality of everything we have discussed so 



far. In addition, each product contains many extensions to the ANSI SQL standard. 



Extensions to ANSI SQL 

To illustrate the use of these SQL extensions to create actual programming logic, we 
are using Sybase and Microsoft SQL Server's Transact -SQL 1 an gu age. It c on t a ins most of 
the constructsfound in third-generation languages, aswell as some SQL Ser ver -specif ic 
featuresthat turn out to be very handy toolsfor the data base programmer. (Other 
manufacturers'extensionscontain many of these features and more.) 

Who Uses Transact-SQL? 

Everyone reading t his book can u se Transact -SQL-casual r el at ion a 1 da t abase 
pr ogr ammer swhooccasionallywritequeriesaswell asdevel oper swhowrite 
applications and create object s such as triggers and stored procedures. 



NOTE: User s of Sybase and Microsoft SQL Server who want to explore the 
t rue capabil it ies of r el at ion a 1 da t abase programming mu st u se t he Tr an sact - 
SQL feat ur es. 



The Basic Components of Transact-SQL 

SQL ext en sions overcome SQL'sl imit sasa procedural language.For exampl e, Transact - 
SQL enables you to maintain tight control over your database transactions and to 
write procedural database programs that practically render the programmer exempt 
from exhaust ing programming tasks. 

Day 19 covers the following key features of Transact-SQL: 

• Awiderangeofdatat ypes t o opt imize data st or age 

• Pr ogr am f 1 ow commands suchasloopsand if-else st at emen t s 

• Use of var iabl es in SQL st at ement s 

• Summarized report s u sing comput at ions 

• Diagnostic features to analyze SQL statements 

• Many other optionsto enhance the standard language of SQL 



Data Types 



On Day 9, "Creat ing and Maint a in in g Tabl es," we discussed dat a t ypes. When creating 
t abl es in SQL, you mu st specify a specific data t ype for each column. 



NOTE: Data types vary between implementations of SQL because of the way 
each dat abase server st or es dat a . For instance,Oracle uses selected data 
t ypes, whereas Sybase and Microsoft 's SQL Server have their own data 
t ypes. 



Sybase and Microsoft's SQL Server support the following data types. 

Character Strings 

• char st oresfixed -length character strings, such as STATE abbr eviat ion s, when 
you know that the column will always be two characters. 

• varchar st ores variable -length character strings, such as an individual 's name, 
where the exact length of a name is not specified, for exampl e, AL RAY t o 
WILLIAM STEPHENSON. 

• text st ores st rings with nearly unl imit ed size, such asa remarkscolumn or 
description of a type of service. 

Numeric Data Types 

• int st or es int eger s from -2,147,483,647 t 0 +2,147,483,647. 

• smallint st or es in t eger s from -32, 768 t o 32, 767. 

• tinyint storesintegersfromOto 255. 

• float expresses number s as real fl oat ing -point number s wit h data precisions. 
Decimal s are allowed with these data t ypes. The valuesrange from +2. 23E-308 t o 

+1.79E308. 

• real expresses real number s wit h data pr ecision s fr om +1 . 18E-38 t o +3 . 40E38. 

DATE Data Types 

• datetime val ues r ange fr om Jan 1, 1753 to Dec 31, 9999. 



• smalldatetime val ues r ange fr om Jan 1, 1900 to Jun 6, 2079. 

Money Data Types 

• money StoresvaluesuptO +922, 337, 203, 685, 477 .5808. 

• smallmoney StoresvaluesuptO +214, 748. 3647. 

Money values are inserted in to a table using the dollar sign;for exampl e: 

insert payment_tbl (customer_id, paydate, pay_amt) 
values (012845, "May 1, 1997", $2099.99) 

Binary Strings 

• binary st or es f ixed-1 en gt h binary st rings. 

• varbinary st or es var iabl e-1 en gt h binary st rings. 

• image st or es very 1 ar ge binary st rings, for exampl e, phot o graphs and ot her images. 

bit: A Logical Data Type 

The data t ype bit isoften used to flag certain rowsof data within a table.The value 
stored within a column whose data type is bit is eit her a 1 or 0. For exampl e, the value 1 
may signify the condition true,whereas Odenotes a false condition. The follow in g 
example uses the bit data type to create a table containing individual test scores: 

create table test_flag 
( ind_id int not null, 

test_results int not null, 
result_flag bit not null) 

ANALYSIS: 

The col umn result_flag is defined as a bit column, where the bit char act er represent s 
eit her a pass or fail , where pass is t rue and fail is fal se. 

Throughout the rest of the day, pay attention to the data types used when creating 
tablesand writ in g Transact-SQLcode. 



NOTE: The code in today's exampl es uses bot h uppercase and lowercase. 



Al t hough SQL key words ar e not ca se sen sit ive in most impl ementationsof 
SQL, always check your impl ement at ion . 



Accessing the Database with Transact-SQL 

All right, enough talk. To actually run the exampl es today,you will need to build the 
fol 1 owing dat abase t abl es in a dat abase named baseball. 

The BASEBALL Database 

The baseball dat aba se consist s of three tables used to track typical basebal 1 

in for mat ion : the batters t abl e, t he pitchers table,andthe teams t abl e. This dat abase 

will be used in examples throughout the rest of today. 

The BATTERS TABLE 

NAME char (30) 
TEAM int 
AVERAGE float 
HOMERUNS int 
RBIS int 

The table above can be created using the following Transact-SQL statement: 
INPUT: 

1> create database BASEBALL on default 

2> go 

1> use BASEBALL 

2> go 

1> create table BATTERS ( 

2> NAME char (30) , 

3> TEAM int, 

4> AVERAGE float, 

5> HOMERUNS int, 

6> RBIS int) 

7> go 

ANALYSIS: 

Line 1 cr eat es t he dat abase. You specify the dat abase baseball and then create the 
table batters underneath baseball. 

Enter the data in Table 19.1 in to the batters t abl e. 



NOTE: The command gothat separates each Transact-SQL statement in the 
preceding exampl e is not part of Tr an sac t -SQL. go's purpose is t o pass each 
st at ement from a front -end appl icat ion to SQL Server . 



Table 19.1. Data for the BATTERS table. 



Name 


Team 


Average 


Homer uns 


RBIs 


Bil 1 y Brewst er 


1 


.275 


14 


46 


John Jackson 


1 


.293 


2 


29 


Phil Hartman 


1 


.221 


13 


21 


Jim Gehardy 


2 


.316 


29 


84 


Tom Tr awick 


2 


.258 


3 


51 


Eric Redst one 


2 


.305 


0 


28 



The PITCHERS Table 

The pitchers table can be created using the following Transact -SQL st at ement : 
INPUT: 

1> use BASEBALL 

2> go 

1> create table PITCHERS ( 

2> NAME char (30) , 

3> TEAM int, 

4> WON int, 

5> LOST int, 

6> ERA float) 

7> go 

Ent er the data in Tabl e 19.2 int o the pitchers t abl e. 
Table 19.2. Data for the PITCHERS table. 



Name 


Team 


Won 


Lost 


Era 


Tom Madden 


1 


7 


5 


3.46 


Bill Witter 


1 


8 


2 


2.75 


Jeff Kn ox 


2 


2 


8 


4.82 


Hank Ar nol d 


2 


13 


1 


1.93 


Tim Smyt he 


3 


4 


2 


2.76 



The TEAMS Table 



The teams table can be created using the following Transact -SQL statement: 
INPUT: 

1> use BASEBALL 

2> go 

1> create table TEAMS ( 

2> TEAM_ID int, 

3> CITY char (30) , 

4> NAME char (30) , 

5> WON int, 

6> LOST int, 

7> TOTAL_HOME_ATTENDANCE int, 
8> AVG_HOME_ATTENDANCE int) 

9> go 

Ent er the data in Tabl e 19.3 int o the teams t abl e. 
Table 19.3. Data for the TEAMS table. 



Team_ID 


City 


Name 


Won 


Lost 


Total _Ho me 
_At t endance 


Avg_Home 
_At t endance 


1 


Port 1 and 


Beaver s 


72 


63 


1,226,843 


19,473 


2 


Washingt on 


Represent at ives 


50 


85 


1941,228 


14,048 


3 


Tampa 


Sharks 


99 


36 


2,028,652 


30,278 



Declaring Local Variables 

Every pr ogr amming language enables some method for declaring local (or global) 
variablesthat can be used to store data.Transact-SQLisno exception.Declaring a 
var iabl e u sing Tr an sact -SQL is an extremely simpl e procedure. The keyword that must 
u sed is t he declare keyword. The syntax lookslike this: 

SYNTAX: 

declare @variable_name data_type 

To declare a character string variable to store pi ayers' names, use the following 
st at ement : 



1> declare @name char (30) 

2> go 



Not e t he @ symbol before the var iabl e's n a me. This symbol is required and is used by the 
query processor to identify variables. 

Declaring Global Variables 

If you delve further into the Transact -SQL documentation, you will notice that the @@ 
symbol pr ecedes t he n ames of some sy st em-1 evel variables. This syntax denotes SQL 
Server gl obal var iabl es t h at st or e in for mat ion . 

Declaringyour own global variables is particularly useful when using stored 
procedures. SQL Server a 1 so main t a in s sever a 1 syst em gl obal var iabl es t hat con t a in 
in for mat ion that might be useful to the da t abase syst em u ser . Tabl e 19.4 cont a ins t he 
compl et e 1 ist of t hese var iabl es. The source for t his 1 ist is t he Sybase SQL Server Syst em 
10 document at ion . 

Table 19.4. SQL Server global variables. 



Var iabl e Name 


Pur pose 


@ @ char_convert 


Oif character set conversion is in effect. 


@@client_csid 


CI ient 's char act er set ID. 


@@client_csname 


CI ient 's char act er set name. 


@@ connect ions 


Number of logons since SQL Server was started. 


@@cpu_busy 


Amount of time, in ticks, the CPU has been busy since SQL Server 
was st art ed. 


@@error 


Cont ains error st at us. 


@@ identity 


Last value inserted into an identity column. 


@@idle 


Amount of t ime, in t icks, t h at SQL Server h as been idl e since 
st ar t ed. 


@@io_busy 


Amount of time, in ticks, that SQL Server has spent doing I/O. 


@@isolation 


Current isolationlevel of the Transact -SQL program. 


@@langid 


Defineslocal language ID. 


@ @language 


Definesthe name of the local language. 


@ @maxchar len 


Maximum 1 engt h of a character. 


@@max_connections 


Maximum number of connections that can be made with SQL 
Server . 


@@ncharsize 


Average length of a national character. 


@@nestlevel 


Nesting level of current execution. 



@ @pack_received 


Number of input packet s read by SQL Server since it was st art ed. 


@@pack_sent 


in u nicer or o u i pu i pa tKeis seni oy ok^l, oerver since 11 was 
st ar t ed. 


@ @packet_er ror s 


iNumDer or errors inai nave occurred since okil, oerver was 
st ar t ed. 


@@procid 


ID of the currently executing stored procedure. 


@@rowcount 


Number of rows affected by the last command. 


@ @ servername 


Name of the local SQL Server. 


@@spid 


Process ID number of the current process. 


@@sqlstatus 


Con t a ins st at us in for mat ion . 


@@textsize 


ivi a a niiu m i sngi d 01 iexi or 1111a g e uaia reiurneu wiiii oil.Li.eiU i 
st at ement . 


@@thresh_hysteresis 


Change in free space required to activate a threshold. 


@@timeticks 


Number of microseconds per tick. 


@ @ t ot al_er ror s 


Number of errors that have occurred while reading or writing. 


@@total_read 


Number of disk reads since SQL Server was st art ed. 


@ @ t ot al_wr it e 


Number of disk wr it es since SQL Server was st ar t ed. 


@@tranchained 


Current transaction mode of the Transact -SQL program. 


@@trancount 


Nesting level of transactions. 


@@transtate 


Current state of a transaction after a statement executes. 


@@version 


Date of the current version of SQL Server. 



Using Variables 



The declare keyword enablesyou to declare sever al variableswith a single statement 
(al t hough t his device can somet imes look confusing when you look at your code later). 
An exampl e of t his t ype of st at ement appear s her e: 

1> declare @batter_name char (30), @team int, @average float 

2> go 

The next sect ion explainshow to use variablesit to per for m u sef ul pr ogr amming 
operations. 

Using Variables to Store Data 

Variablesareavailableonlywithin thecurrent statement block.Toexecuteablockof 
st ate mentsu sing the Transact-SQLlanguage,the gostatement isexecuted. (Or acl e uses 
the semicol on for the same purpose.) The scope of a var iabl e r efer s t o the u sage of the 



variable within the current Transact-SQL statement. 

You cannot in it ial ize var iabl es simpl y by using the = sign . Try the fol 1 owing st at ement 
and note that an error will be returned. 

INPUT: 

1> declare @name char (30) 
2> @name = "Billy Brewster" 

3> go 

You should have received an error informing you of the improper syntax used in line 2. 
The proper way to in it ial ize a var iabl e is t o u se the select command. (Yes, the same 
command you have already mastered.) Repeat the preceding exampl e u sing the cor r ect 
synt ax: 

INPUT: 

1> declare @name char (30) 

2> select @name = "Billy Brewster" 

3> go 

This statement wasexecuted correctly,and if you had inserted additional statements 
before executing the gostatement,the @name variable could have been used. 

Retrieving Data into Local Variables 

Variablesoften store data that has been retrieved fromthe data base. They can be used 
with common SQL commands, such as select, insert, update, and delete. Example 19.1 
il 1 u st r at es t he u se of var iabl es in t his manner . 

Example 19.1 

This exampl e retrievesthe name of the player in the baseball database who has the 
highest batting aver age and playsfor the Portland Beaver s. 

INPUT: 

1> declare @team_id int, @player_name char (30), @max_avg float 

2> select @team_id = TEAM_ID from TEAMS where CITY = "Portland" 

3> select @max_avg = max (AVERAGE) from BATTERS where TEAM = @team_id 

4> select @player_name = NAME from BATTERS where AVERAGE = @max_avg 

5> go 



ANALYSIS: 



This exampl e was broken down in to three queries to illustrate the use of variables. 



The PRINT Command 

Oneother useful featureofTransact -SQL is t he print command that enablesyou to 
print out put to the displ ay device. This command hasthe following syntax: 

SYNTAX: 

PRINT character_st ring 

Al t hough print displ aysonly character strings, Transact -SQL provides a number of 
useful functions that can convert different data types to strings (and vice versa). 

Example 19.2 

Exampl e 19.2 repeat s Exampl e 19.1 but printstheplayer'snameat theend. 
INPUT: 

1> declare @team_id int, @player_name char (30), @max_avg float 

2> select @team_id = TEAM_ID from TEAMS where CITY = "Portland" 

3> select @max_avg = max (AVERAGE) from BATTERS where TEAM = @team_id 

4> select @player_name = NAME from BATTERS where AVERAGE = @max_avg 

5> print @player_name 

6> go 

Not e that a var iabl e can be u sed wit h in a where cl a use (or any ot her cl a use) just as if it 
were a con st ant val ue. 



Flow Control 

Pr obabl y t he most powerful set of Tr an sact -SQL feat ur es in vol ves it s capabil it y t o 
control programflow.If you have programmed with other popular languagessuch asC, 
COBOL, Pascal, and Visual Basic, then you are probably already familiar with control 
commands such as if. . .then statements and 1 oops. This sect ion c on t a ins some of the 
major commands that allow you to enforce program flow control. 

BEGIN and END Statements 



Transact -SQL uses t he begin and end st at ement s t o signify the beginning and ending 
pointsofblocksofcode.Other languagesusebrackets({})or someother oper at or t o 
signify the beginning and ending point s of funct ional groups of code. These st at ement s 
are of t en combined wit h if. . .else statementsand while 1 oops. Here is a sampl e bl ock 



using begin and end: 



SYNTAX: 

BEGIN 

statement 1 

statement2 

statements . . . 
END 

IF...ELSE Statements 

One of the most basic pr ogr amming constructsistheiF.. .else st at emen t . Near 1 y ever y 
programming 1 anguage support sth is con struct, and it is extremely useful for checking 
the value of data retrieved fromthe data base. The Transact -SQL syntax for the 
if. . .else statement looksl ike t his: 

SYNTAX: 

if (condition) 
begin 

(statement block) 

end 

else if (condition) 
begin 

statement block) 

end 



else 
begin 

(statement block) 

end 

No t e that for each condition that might be true, a new begin/end block of statements 
was en t ere d. Al so, it is considered good programming pr act ice t o indent st at ement bl ocks 
a set amount of spaces and t o keep t his number of spaces the same through out your 
a ppl ic at ion . This visual convent ion great 1 y improves the readability of the programand 
cutsdown on sillyerrorsthat areoften caused by simpl y misreading the code. 

Example 19.3 

Exampl e 19.3 extends Exampl e 19.2 by checking t he pi ayer 's bat t ing aver age. If the 

pi ay er 's aver age is over .300, the owner wantsto give him a raise.Otherwise,the owner 

could really care less about the pi ayer ! 

Example 19.3 u ses t he if. . .else statement to evaluate conditions within the statement. 



If the fir st condit ion is true, t hen specif ied t ex t is pr int ed; al t er nat ive t ext is print ed 
under any other conditions (else). 



INPUT: 

1> declare @team_id int, @player_name char (30), @max_avg float 

2> select @team_id = TEAM_ID from TEAMS where CITY = "Portland" 

3> select @max_avg = max (AVERAGE) from BATTERS where TEAM = @team_id 

4> select @player_name = NAME from BATTERS where AVERAGE = @max_avg 

5> if (@max_avg > .300) 

6> begin 

7> print @player_name 

8> print "Give this guy a raise!" 

9> end 
10> else 
11> begin 

12> print @player_name 

13> print "Come back when you're hitting better!" 

14> end 
15> go 

Example 19.4 

This new if st at ement enabl es you t o add some programming 1 ogic t o the simpl e baseball 
da t abase queries. Exampl el9.4addsaniF.. .else if. . .else branch to the code in Ex- 
ampl e 19.3. 

INPUT: 

1> declare @team_id int, @player_name char (30), @max_avg float 

2> select @team_id = TEAM_ID from TEAMS where CITY = "Portland" 

3> select @max_avg = max (AVERAGE) from BATTERS where TEAM = @team_id 

4> select @player_name = NAME from BATTERS where AVERAGE = @max_avg 

5> if (@max_avg > .300) 

6> begin 

7> print @player_name 

8> print "Give this guy a raise!" 

9> end 

10> else if (@max_avg > .275) 
11> begin 

12> print @player_name 

13> print "Not bad. Here's a bonus!" 

14> end 
15> else 
16> begin 

17> print @player_name 

18> print "Come back when you're hitting better!" 

19> end 
20> go 



Transact -SQL also enablesyou to check for a condition associated with an if 
st ate ment. These functionscan test for certain conditionsor values. If the function 
returns true, the if br anch is execut ed. Ot her wise, if pr ovided, t he else br anch is 
executed, as you saw in the previous exampl e. 

The EXISTS Condition 

The exists keyword ensuresthat a value isreturned froma select st at ement . If a 
value is returned, the iFstatement isexecuted. Exampl e 19.5 il 1 u st r at es t his 1 ogic. 

Example 19.5 

In t his exampl e t he exists keyword evaluates a condit ion in the if. The condit ion is 
specified by using a select st at ement . 

INPUT: 

1> if exists (select * from TEAMS where TEAM_ID > 5) 
2> begin 

3> print "IT EXISTS!!" 

4> end 
5> else 
6> begin 

7> print "NO ESTA AQUI ! " 

8> end 

Testing a Query's Result 

The iFstatement can alsotest the re su It returnedfroma select query. Exampl e 19.6 
impl ementsthisfeaturetocheckfor the maximum bat t ing aver age among pi ayer s. 

Example 19.6 

This exampl e is simil ar t o Exampl e 19.5 in that it u ses t he select statement to define a 
condit ion . This t ime, however, we are testing the condit ion with the greater than sign 
(>)• 

INPUT: 

1> if (select max(AVG) from BATTERS) > .400 
2> begin 

3> print "UNBELIEVABLE!!" 

4> end 
5> else 

6> print "TED WILLIAMS IS GETTING LONELY!" 

7> end 



We recommend experiment in g wit h your SQL impl ement at ion's if st at ement . Think of 
sever al conditionsyou wouldbeinterestedin checking in the baseball (or any ot her ) 
da t abase. Run some queries making u se of the if st at ement to f a mil iar ize your sel f wit h 
it s use. 

The WHILE Loop 

Anot her popul ar programming con st r uct that Tr an sact -SQL support s is t he while loop. 
This command has the following syntax: 

SYNTAX: 

WHILE logical_expression 
statement (s) 

Example 19.7 

The while loopcontinuesto loopthrough its statementsuntil the logical expression it 
is checking ret urn s a false. This exampl e u ses a simpl e while loopto increment a local 
variable (named count). 

INPUT: 

1> declare @COUNT int 
2> select @COUNT = 1 
3> while (@COUNT < 10) 
4> begin 

5> select @COUNT = @COUNT + 1 

6> print "LOOP AGAIN!" 

7> end 

8> print "LOOP FINISHED!" 



NOTE: Exampl e 19.7 impl ement s a simpl e for 1 oop. Ot her impl ement at ion s of 
SQL, such as Or acl e's PL/SQL, actually provide a forI oop st at ement . Check 
your documentation to determine whether the systemyou are using 
suppor t s t his u seful command. 



The BREAK Command 

You can issue the BREAKcommand within a WHiLEloopto force an immediate exit fromthe 
1 oop. The break command is oft en used al ong wit h an if t est to check some condit ion . If 
the condit ion check succeeds, you can use the break command to exit fromthe while 
1 oop. Commands immediat el y following the end command are then executed. Exampl e 19.8 



illustratesa simpl e u se of the break command. It checksfor some ar bit rary number (say 
@count = 8). When t his condit ion is met , it breaks out of the while 1 oop. 

Example 19.8 

Not ice theplacement of the break statement after the evaluation of the first condit ion 
in t he if. 

INPUT: 

1> declare @COUNT int 
2> select @COUNT = 1 
3> while (@ COUNT < 10) 
4> begin 



5> 


select @ COUNT = @COUNT + 1 


6> 


if (@COUNT = 8) 


7> 


begin 


8> 


break 


9> 


end 


10> 


else 


11> 


begin 


12> 


print "LOOP AGAIN!" 


13> 


end 



14> end 

15> print "LOOP FINISHED!" 
ANALYSIS: 

The BREAKcommand caused the loopto be exited when the @count var iabl e equaled 8. 

The CONTINUE Command 

The continue command is al so a special command that can be executed fromwithin a 
while 1 oop. The continue command forces t he 1 oop t o immediat el y jump back t o t he 
beginning, rath er than executing the remainder of the loopand then jumping back to 
the beginning. Like the BREAKcommand, the continue command is often used with an if 
statement to check for some condit ion andthen force an action, as shown in Exampl e 
19.9. 

Example 19.9 

Noticetheplacement of the continue statement after the evaluation of the first 
condit ion in the if. 

INPUT: 

1> declare @COUNT int 



2> select @COUNT = 1 
3> while (@ COUNT < 10) 
4> begin 



5> 


select @ COUNT = @COUNT + 1 


6> 


if (@ COUNT = 8) 


7> 


begin 


8> 


continue 


9> 


end 


10> 


else 


11> 


begin 


12> 


print "LOOP AGAIN!" 


13> 


end 



14> end 

15> print "LOOP FINISHED!" 
ANALYSIS: 

Exampl e 19.9 is ident ical to Exampl e 19.8 except that the continue command r epl aces t he 
break command. Now in st ead of exit ing the 1 oop when @count = 8, it simpl y jumps back to 
the t op of the while statement andcontinues. 

Using the WHILE Loop to Scroll Through a Table 

SQL Server and many ot her da t abase syst ems have a special t ype of object -t he cur sor- 
that enablesyou to scroll through a ta ble'srec or dsone record at a t ime. (Refer t o Day 
13.) However , some da t abase syst ems (in cl u ding SQL Server pre -Syst em 10) do not support 
the use of scrol 1 abl e cursors. Exampl e 19.10givesyou an idea ofhow to use a while 1 oop 
t o impl ement a rough cur sor -t ype functionalitywhen that functionalityisnot 
automatically suppl ied. 

Example 19.10 

You can use the while loopto scroll through tablesone record at a t ime. Tr an sact -SQL 
stores the rowcount variablethat can be set totell SQLServertoreturnonlyonerow 
at a time during a query. If you are using another database product, determine whether 
your product has a simil a r set t ing. By set t ing rowcount to 1 (it s defaul t is 0, which 
means unl imit ed), SQL Server returns only one record at a t ime from a select query. 
You can use thisone record to per for m what ever oper at ion syou need to perform. By 
selecting the contents of a table in to a t empor ar y tablethat isdeletedat the end of 
the operation, you can select out one row at a time, deleting that row when you are 
finished. When all the rowshave been selectedout of thetable,you have gone through 
everyrow in thetable!(Aswe sa id , this is a veryrough cur sor functionality!)Let'srun 
the exampl e now. 

INPUT: 



1> set rowcount 1 



2> declare @ PLAYER char (30) 

3> create table temp_BATTERS ( 

4> NAME char (30) , 

5> TEAM int, 

6> AVERAGE float, 

7> HOMERUNS int, 

8> RBIS int) 

9> insert temp_BATTERS 

10> select * from BATTERS 

11> while exists (select * from temp_BATTERS) 
12> begin 

13> select @ PLAYER = NAME from temp_BATTERS 

14> print @ PLAYER 

15> delete from temp_BATTERS where NAME = @ PLAYER 

16> end 

17> print "LOOP IS DONE!" 
ANALYSIS: 

Not e that by set t in g the rowcount variable,you are simpl y modifying the number of rows 
returned froma select. If t he where clause of the delete command returned five rows, 
five rows would be deleted! Also note that the rowcount variable can be reset 
r epeat edl y. Therefore, fr om w it h in theloop, you can query the data base for some 
addit ion al inf or mat ion by simpl y r eset t ing rowcount to lbefore continuing with the 
1 oop. 

Transact-SQL Wildcard Operators 

The concept of using wildcard conditionsin SQL wasintroduced on Day 3, "Expression s, 
Conditions,and Oper at or s." The like oper at or enablesyou to use wildcard conditionsin 
your SQL st at ement s. Tr ansact -SQL extendsthe fl exibil ity of wildcard conditions.A 
summary of Tr an sact -SQL's wil dear d oper at or s fol 1 ows. 

• The underscore character (_)represent s any one individual character. For 
exampl e, _mith tells the query to look for a five-character string ending with 

MITH. 

• The percent sign (%) represent s any one or multiple characters. For exampl e, will% 
returnsthe value Williams if it exist s. will% returnsthe value will. 

• Brackets([ ]) al 1 ow a query to search for charactersthat are contained within 
thebrackets.For exampl e, [ABC] tellsthe query to search for stringscontaining 
t he 1 et t er s a, b, or c. 

• The A characterusedwithinthebracketstellsaquerytolookfor any 
charactersthat are not listedwithinthe br acket s. For exampl e, [ a abc] tellsthe 
query to search for stringsthat do not contain t he 1 et t er s a, b, or c. 



Creating Summarized Reports Using COMPUTE 



Transact -SQL a 1 so has a mechanism for creat ing summarized da t abase report s. The 
command, compute, has very simil ar syn t ax t o it s coun t er par t in SQL*P1 u s. (See Day 20, 
"SQL*Plus.") 

The following query produces a report showing al 1 bat t er s, t he number ofhomerunshit 
by each batter, and the total number of home run s hit by al 1 bat t er s: 

INPUT: 

select name, homeruns 

from batters 

compute sum (homeruns ) 

ANALYSIS: 

In the previous exampl e, compute al one performs comput ationson the report as a whol e, 
whereas compute by per for ms comput at ion s on specified groups and the en t ire r epor t , as 
the following example shows: 

SYNTAX: 

COMPUTE FUNCTION (expression) [BY expression] 

where the FUNCTION might include SUM, MAX, MIN, etc. and 
EXPRESSION is usually a column name or alias. 

Date Conversions 

Sybase and Micr osoft 's SQL Server can insert dates in to a tablein variousformats;they 
can al so extract dates in sever al different t ypes of formats. This sect ion showsyou how 
to u se SQL Ser ver 's convert command to manipulate the way a date is displ ayed. 

SYNTAX: 

CONVERT (datatype [ (length) ] , expression, format) 

The following date formats are available with SQL Ser ver when u sing the convert 
funct ion : 



Format code 


Format pict ur e 


100 


mon dd yyyy hh:miAM/PM 



101 


mm/ dd/ vv 


102 


yy . mm . dd 


103 


dd/mm/ vv 


104 


dd . mm . yy 


105 


dd— mm— yy 


106 


dd mon yy 


107 


mon dd, yy 


108 


hh : mi : s s 


109 


mon dd, yyyy hh:mi : ss :mmmAM/PM 


110 


mm— dd— yy 


111 


yy/mm/dd 


112 


yymmdd 



INPUT: 

select "PayDate" = convert (char (15) , paydate, 107) 

from payment_t able 

where customer_id = 012845 

OUTPUT: 

PayDate 
May 1, 1997 

ANALYSIS: 

The preceding exampl eusestheformat code 107 wit h the convert f u net ion . According to 
the date format table,code 107 wil 1 displ ay the date in the format mon dd, yy. 

SQL Server Diagnostic Tools— SET Commands 

Tr an sact -SQL pr ovides a 1 ist of set commands that enable you to turn on var iou s 
options that help you analyze Transact -SQL statements. Here are some of the popul ar 
set commands: 

• set statistics io ONtellsthe server to return the number oflogical and 
physical page request s. 

• set statistics time on t el 1 s t he server t o displ ay t he execut ion t ime of an SQL 

st at ement . 



• set showplan ONtellsthe server to show the execution pi an for the designated 
query. 

• set noexec on tell s the server to parse the designated query, but not to execute 
it . 

• set parsonly ONtellsthe server to check for syntax for the designated query, 
but not to execut e it . 

Transact -SQL al so has t he fol 1 owing commands that helpto control what is displ ayed 
as part of the output fromyour queries: 

• set rowcount n t el 1 s t he server to displ ay only the first n recordsretrieved from 
a query. 

• set nocount ONtellstheserver not to report the number of rowsreturned by a 
query. 



NOTE: If you are concerned with tun in g your SQL st at ement s, refer to Day 
15, "St r eaml ining SQL Statementsfor Improved Performance." 



Summary 

Day 19 introduces a number of topicsthat add some teeth to your SQL programming 
exper t ise. The basic SQLtopicsthat you learned earlier in th is book are extremely 
import ant and provide the foundat ion for all data base programming work you 
undertake. However, the se t opics arejust a foundat ion. The SQL procedural language 
concept sexpl a in ed yesterday and today build on your foundat ion of SQL. They give you, 
the da t abase programmer , a great deal of power when accessing data in your relational 
dat abase. 

The Transact -SQL language included with the Microsoft and Sybase SQL Server 
dat abase pro duct s provide many of the pr ogr amming constructsfound in popular third- 
and fourth-generation languages.Itsfeaturesinclude the iFstatement,the while 1 oop, 
and the capability to declare and use local and global variables. 

Keep in mind that Day 19 is a brief introduction to the features and techniques of 
Tr an sact -SQL code. Feel freetodiveheadfirst intoyour documentation and exper imen t 
with all thetoolsthat areavailabletoyou.For more detailed coverage of Tr an sact- 
SQL,refer to the Microsoft SQL Server Tr an sact -SQL documentation. 



Q&A 



Q Does SQL provide a forI oop? 

A Programming con structs such asthe forI oop, the while 1 oop, and the case 
statement are extensions to ANSI SQL. Therefore, the use of these items varies 
widel y among d at abase syst ems. For in st a nee, Or acl e provides t he for 1 oop, 
whereas Transact -SQL (SQL Server) doesnot.Ofcourse,a while 1 oop can 
increment a variablewithin the loop, which can simul ate the for 1 oop. 

Q Iamdevel oping a Windows (or Macint osh) appl icat ion in which t he user 
int er f ace consist s of Windows GUIelements,such as windows and dial og 
boxes.Canluse the PRINT statement to issue messages to the user? 

A SQL is ent ir el y pi at for m independent .Therefore, issuing the print st at emen t 
wil 1 not pop up a message box. To out put messages t o the u ser , your SQL 
procedures can ret urn predet er mined valuesthat indicate success or failure. 
Then the user can be notified of the status of the queries. (The print command is 
most useful for debugging because a print st at emen t executed within a stored 
procedure will not be output to the screen anyway.) 

Workshop 

The Workshopprovidesquiz questionsto help sol idif y your under standing of the 
material cover ed,aswell asexercisestoprovideyouwith experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. True or False: The use of the word SQL in Or acl e's PL/SQL and 

Microsoft /Sybase's Tr an sact -SQL impl iesthat theseproductsarefully compl iant 
with the ANSI st andard. 

2. True or Fa 1 se: Static SQL is 1 ess fl exibl e t han Dynamic SQL, although the 
performance of st at ic SQL can be bet t er . 

Exercises 



1. If you are not using Sybase/Microsoft SQL Server, compare your product 's 
extensions to ANSI SQL to the extensions mentioned today. 



2. Writ e a brief set of statementsthat will check for theexistenceof some 
condit ion . If t his condit ion is true, per form some operation. Otherwise, perform 
anot her oper at ion . 
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- Day 20 - 
SQL*Plus 

Objectives 

Today you will learn about SQL* PI u s, t he SQL in t erf ace for Or acl e's RDBMS. By t he 
end of Day 20, you will under stand the following elementsof SQL*P1 u s: 

• How t o u se t he SQL*P1 u s buffer 

• How t o for mat report s at t r act ivel y 

• How t o manipul at e dat es 

• How t o make int er act ive queries 

• How to construct advanced reports 

• How t o use t he powerful decode fun ct ion 

Introduction 

We are present in g SQL*P1 ustoday because of Oracle's dominance in the relational 
database market and because of the power and flexibility SQL*Plus offers to the 
dat abase user . SQL*P1 u s r esembl es Transact -SQL (see Day 19, "Transact -SQL: An 
In t r oduct ion ") in many ways. Bot h impl emen t at ions compl y wit h the ANSI SQL st andar d 
for t he most par t , which is st il 1 the skel eton of any impl emen t at ion . 



SQL*P1 u s commands can enhance an SQL session and improve the format of queriesfrom 
the da t abase. SQL*P1 us can also format reports,much like a dedicated report wr it er . 
SQL*P1 u s suppl ement s bot h st andar d SQL and PL/SQL andhelpsrelational data base 
programmers gather dat a that is in a desirabl e format . 

The SQL*Plus Buffer 

The SQL*P1 us buffer is an area that stores commands that are specific to your 
par t icul ar SQL session . These commands in elude the most recentlyexecuted SQL 
st at ement and commands that you have used to cust omize your SQL session, such as 
for mat t in g commands and variable assignment s. This buffer is 1 ike a short -t erm memory. 
Here are some of the most common SQL buffer commands: 

• list line_number--List s a line fromthe statement in the buffer and designatesit 
as t he current 1 ine. 

• CHANGE/old_value/new_value--Ch anges old_value t 0 new_valueon the current 
1 ine in t he buffer . 

• append text-Appends text to the current line in the buffer. 

• del-- Deletesthecurrent 1 ine in the buffer. 

• save newfile --Saves the SQL statement in the buffer to a file. 

• get filename--Get s an SQL fil e and pi aces it int o t he buffer . 

• /-Execut es the SQL statement in the buffer. 
We begin wit h a simpl e SQL st at ement : 

INPUT: 

SQL> select * 

2 from products 

3 where unit_cost > 25; 

OUTPUT: 

PRO PRODUCT_NAME UNIT_COST 



P01 MICKEY MOUSE LAMP 

P0 6 SQL COMMAND REFERENCE 

P07 BLACK LEATHER BRIEFCASE 



29. 95 
29.99 
99 . 99 



The list command lists the most recently executed SQL st at ement in t he buffer . The 
out put wil 1 simpl y be t he displ ayed statement. 

SQL> list 

1 select * 

2 from products 

3* where unit_cost > 25 

ANALYSIS: 

Not ice that each 1 ine is numbered. Line number s ar e import ant in thebuffer;theyact as 
point ers t hat en abl e you t o modify specif ic 1 ine s of your st at ement u sing t he SQL*PLUS 
buffer . The SQL*P1 us buffer is not a full screen editor;after you hit Enter,you cannot 
use the cur so r to move upa 1 ine, as shown in the following exampl e. 

INPUT: 

SQL> select * 

2 from products 

3 where unit_cost > 25 

4 / 



NOTE: As wit h SQL commands, you may issue SQL*P1 u s commands in eit her 
uppercase or lowercase. 



TIP: You can abbreviat e most SQL*P1 us commands; for exampl e, list can be 
abbr eviat ed as l. 



You can move to a specific 1 ine fr om t he buffer by pi acing a 1 ine number aft er the l: 

INPUT: 

SQL> 13 

3* where unit_cost > 25 

ANALYSIS: 

Not ice the ast er isk af t er the 1 ine number 3. This asterisk denotes the current line 
number . Pay close attention to the placement of the asterisk in today 's exampl es. 
Whenever a line is marked by the asterisk, you can make changes to that line. 

Because you know that your current line is 3, you are free to make changes. The syntax 



for the change command isasfollows: 
SYNTAX: 

CHANGE /old_value/new_value 
or 

C/ old_value/ new_value 

INPUT: 

SQL> c/>/< 

OUTPUT: 

3* where unit_cost < 25 
INPUT: 
SQL> 1 
OUTPUT: 

1 select * 

2 from products 

3* where unit_cost < 25 



The greater than sign (>) has been changed to lessthan (<) on line 3. Not ice after the 
change was made that the newly modified line was displ ayed. If you issue the list 
command or l, you can seethefull st at ement .Now execute the statement: 



ANALYSIS: 



INPUT: 



SQL> / 



OUTPUT: 



PRO PRODUCT_NAME 



UNIT_COST 



P02 NO 2 PENCILS - 20 PACK 
P03 COFFEE MUG 
P04 FAR SIDE CALENDAR 
P05 NATURE CALENDAR 



1 . 99 
6 . 95 
10 . 5 
12 .99 



ANALYSIS: 



The forward si ash at the sql> prompt executesany statement that is in the buffer. 

INPUT: 

SQL> 1 

OUTPUT: 

1 select * 

2 from products 

3* where unit_cost < 25 

Now, you can add a line to your statement by t yping a new 1 ine number at t he sql> 
prompt andenteringtext.Afteryoumaketheaddition,get afull statement listing. 
Here's an exampl e: 

INPUT: 

SQL> 4 order by unit_cost 

SQL> 1 

OUTPUT: 

1 select * 

2 from products 

3 where unit_cost < 25 
4* order by unit_cost 

ANALYSIS: 

Del et ing a 1 ine is easier than adding a 1 ine. Simpl y t ype DEL 4 at the sql> prompt t o 
deleteline4.Nowget another statement listing to verify that the 1 ine is gone. 

INPUT: 

SQL> DEL4 
SQL> 1 

OUTPUT: 

1 select * 

2 from products 

3* where unit_cost < 25 



Another waytoaddoneor morelinestoyour statement istousethe input command. As 



you can see in the preceding list, the current line number is 3. At the prompt t ype input 
and then press En ter. Now you can begin typing text.Each t ime you press En t er , anot her 
1 ine wil 1 be cr eat ed. If you press En t er t wice, you wil 1 obt a in another sql> prompt . Now 
if you displ ay a st at ement 1 ist ing, as in t he fol 1 owing exampl e,you can see that line4 
has been added. 

INPUT: 

SQL> input 

4i and product_id = 'P01 1 

5i 
SQL> 1 

OUTPUT: 

1 select * 

2 from products 

3 where unit_cost < 25 

4 and product_id = 'P01' 
5* order by unit_cost 

To append text to the current 1 ine, issue the append command followed by the text. 
Compare the out put in thepreceding exampl e--the current line number is 5--t o the 
fol 1 owing exampl e. 

INPUT: 

SQL> append desc 
OUTPUT: 

5* order by unit_cost desc 
Now get a full 1 ist ing of your statement: 
INPUT: 
SQL> 1 
OUTPUT: 

1 select * 

2 from products 

3 where unit_cost < 25 

4 and product_id = 'P01' 
5* order by unit_cost desc 



Suppose you want to wipe the si ate clean. You can clear the contentsof the SQL*P1 u s 
buffer by issuing the command clear buffer. Asyou will seelater,you can alsousethe 
clear command to cl ear specific set t ings from t he buffer , such as col umn formatting 
inf or mat ion and comput es on a report . 

INPUT: 

SQL> clear buffer 
OUTPUT: 

buffer cleared 
INPUT: 
SQL> 1 
OUTPUT: 

No lines in SQL buffer. 
ANALYSIS: 

Obviou si y, you won't be able to retrieve anything froman empt y buf f er . You ar en't a 
mast er yet , but you shoul d be abl e to maneuver wit h ease by manipul at ing your 
commands in the buffer . 

The DESCRIBE Command 

The handy describe command enablesyou to view the structure of a table quickly 
without having to create a query against the data dictionary. 

SYNTAX: 

DESC [RIBE ] table_name 

Take a look at the two tablesyou will be using throughout the day. 
INPUT: 

SQL> describe orders 
OUTPUT: 



Name 



Null? Type 



ORDER_NUM 


NOT 


NULL 


NUMBER (2) 


CUSTOMER 


NOT 


NULL 


VARCHAR2 (30 


PRODUCT_ID 


NOT 


NULL 


CHAR ( 3 ) 


PRODUCT_QTY 


NOT 


NULL 


NUMBER (5) 


DELIVERY DATE 






DATE 



The fol 1 owing st at ement u ses t he abbr eviat ion desc inst ead of describe: 
INPUT: 

SQL> desc products 
OUTPUT: 

Name Null? Type 

PRODUCT_ID NOT NULL VARCHAR2(3) 

PRODUCT_NAME NOT NULL VARCHAR2(30) 

UNIT_COST NOT NULL NUMBER (8, 2) 

ANALYSIS: 

desc displ ays each col umn name, which col umns must cont ain dat a (null/not null), and 
the data t ype for each column.If you are wr it in g many queries, you will find that few 
days go by wit h out u sing t his command. Over a long t ime, t his command can save you 
manyhoursof pr ogr amming t ime. Wit h out describe you would have to search through 
project documentation or even data base manualscontaining listsof data diet io nary 
tablestoget this information. 

The SHOW Command 



The show command displ aysthe session's current settings, fromformatting commands t o 
who you are. show all displ ay s al 1 set t in gs. This discu ssion cover s some of the most 
common set t ings. 

INPUT: 

SQL> show all 
OUTPUT: 

appinfo is ON and set to "SQL*Plus" 
arraysize 15 
autocommit OFF 
autoprint OFF 
autotrace OFF 



blockterminator "." (hex 2e) 

btitle OFF and is the 1st few characters of the next SELECT statement 
closecursor OFF 
colsep " " 
cmdsep OFF 

compatibility version NATIVE 
concat "." (hex 2e) 
copycommit 0 
copytypecheck is ON 
crt "" 

define "&" (hex 26) 
echo OFF 

editfile "afiedt.buf" 
embedded OFF 
escape OFF 

feedback ON for 6 or more rows 

flagger OFF 

flush ON 

heading ON 

headsep " | " (hex 7c) 

linesize 100 

lno 6 

long 80 

longchunksize 80 
maxdata 60000 
newpage 1 
null "" 
numformat "" 
numwidth 9 
pagesize 24 
pause is OFF 
pno 1 

recsep WRAP 

recsepchar " " (hex 20) 
release 703020200 
repheader OFF and is NULL 
repfooter OFF and is NULL 
serveroutput OFF 
showmode OFF 
spool OFF 
sqlcase MIXED 
sqlcode 1007 
sqlcontinue "> " 
sqlnumber ON 
sqlprefix "#" (hex 23) 
sqlprompt "SQL> " 
sqlterminator ";" (hex 3b) 
suffix "SQL" 
tab ON 
termout ON 
time OFF 
timing OFF 
trimout ON 
trimspool OFF 



ttitle OFF and is the 1st few characters of the next SELECT statement 
underline "-" (hex 2d) 
user is "RYAN" 
verify ON 

wrap : lines will be wrapped 

The show command displ ays a specific setting entered by the user. Suppose you have 
accessto multiple database user IDs and you want to see how you are logged on. You 
can issue the following command: 

INPUT: 

SQL> show user 
OUTPUT: 

user is "RYAN" 

To see the current line size of out put, you would type: 
INPUT: 

SQL> show linesize 
OUTPUT: 

linesize 100 

File Commands 

Var iou s commands enabl e you to manipul at e fil es in SQL*P1 u s. These commands incl ude 
creating a fil e, edit in g the file using a full-screen edit or as opposed to using the 
SQL*Plus buffer, and redirecting output to a fil e. You also need to know how to 
execute an SQL fil e after it iscreated. 

The SAVE, GET, and EDIT Commands 

The save command savesthe contentsof the SQL st at ement in t he buffer to a fil e whose 
name you specify. For exampl e: 

INPUT: 

SQL> select * 

2 from products 

3 where unit_cost < 25 



SQL> save queryl . sql 



OUTPUT: 

Created file queryl. sql 
ANALYSIS: 

After a file has been saved, you can usethe get command t o 1 ist t he f il e. get is very 
simil ar to the list command. Ju st remember that get dealswith statementsthat have 
been saved to files, whereas list dealswith the statement that isstoredin the buffer. 

INPUT: 

SQL> get queryl 
OUTPUT: 

1 select * 

2 from products 

3* where unit_cost < 25 

You can use the edit command either to create a new file or to edit an exist in g file. 
When issuing t his command, you are taken in to a full-screen edit or, more than likely 
Not epad in Window s. You wil 1 f ind t h at it is u sual 1 y ea sier t o modify a fil e wit h edit 
than through the buffer, pa rticularly if you are deal in g with a large or compl ex 
st at ement . Figur e 20.1 shows an exampl e of the edit command. 

INPUT: 

SQL> edit queryl . sql 

Figure 20.1. 

Editing a file in SQL*Plus. 

Starting a File 

Now that you know how to create and edit an SQL fil e, the command to execute it is 
simpl e.It can take one of the following forms: 

SYNTAX: 

START filename 



or 



STA filename 



@f ilename 



TIP: Commands are not case sensitive. 



INPUT: 

SQL> start queryl . sql 
OUTPUT: 



PRO PRODUCT_NAME UNIT_COST 



P02 NO 2 PENCILS - 20 PACK 1.99 

P03 COFFEE MUG 6 . 95 

P04 FAR SIDE CALENDAR 10.5 

P05 NATURE CALENDAR 12.99 



NOTE: You do not have to specify the fil e ext en sion . sql to st ar t a fil e 
from SQL*P1 us. The data base assumesthat the file you are executing has 
t his ext en sion . Simil arly,when you are creating a file fromthe sql> prompt 
or u se save, get, or edit, you do not have to in elude the extension if it is 
. sql. 



INPUT: 

SQL> @queryl 
OUTPUT: 



PRO PRODUCT_NAME UNIT_COST 



P02 NO 2 PENCILS - 20 PACK 1.99 
P03 COFFEE MUG 6 . 95 

P04 FAR SIDE CALENDAR 10.5 

P05 NATURE CALENDAR 12.99 



INPUT: 



SQL> run queryl 



OUTPUT: 



1 select * 

2 from products 

3* where unit_cost < 25 



PRO PRODUCT_NAME 



UNIT_COST 



P02 NO 2 PENCILS - 20 PACK 
P03 COFFEE MUG 
P04 FAR SIDE CALENDAR 
P05 NATURE CALENDAR 



1 .99 
6 . 95 
10 . 5 
12 .99 



Notice that when you use run to execute a query, the statement is echoed, or displ ayed 
on the screen. 

Spooling Query Output 

Viewing the output of your query on the screen is very convenient, but what if you 
want to save the re su Its for future reference or you want to print thefile?The spool 
command allowsyou to send your output to a specified file. If the file doesnot exist, it 
wil 1 be cr eat ed. If t he fil e exist s, it wil 1 be over writ t en , as shown in Figure 20.2. 

INPUT: 

SQL> spool prod. 1st 
SQL> select * 

2 from products; 

OUTPUT: 

PRO PRODUCT_NAME UNIT_COST 



P01 MICKEY MOUSE LAMP 29.95 

P02 NO 2 PENCILS - 20 PACK 1.99 

P03 COFFEE MUG 6 . 95 

P04 FAR SIDE CALENDAR 10.5 

P05 NATURE CALENDAR 12.99 

P0 6 SQL COMMAND REFERENCE 2 9.99 

P07 BLACK LEATHER BRIEFCASE 99.99 

7 rows selected. 
INPUT: 



SQL> spool off 
SQL> edit prod. 1st 



ANALYSIS: 



The output in Figure 20.2 is an SQL*P1 us fil e. You must use the spool off command t o 
st op spool in g to a fil e. When you exit SQL*P1 us, spool off is aut omat ic. But if you do 
not exit and you continue to work in SQL*Plus, everything you do will be spooled to 
your file until you issue the command spool off. 

Figure 20.2. 

Spooling your output to a file. 

SET Commands 

set commands in Oracle change SQL*P1 us session set t ings. By u sing t hese commands, you 
can customize your SQL working environment and invoke options to make your output 
results more presentable. You can control manyof the set commands by t ur ning an 
opt ion on or off. 

To see how t he set commands work, per for m a simpl e select: 
INPUT: 

SQL> select * 

2 from products; 

OUTPUT: 



PRO PRODUCT_NAME UNIT_COST 



P01 MICKEY MOUSE LAMP 29.95 

P02 NO 2 PENCILS - 20 PACK 1.99 

P03 COFFEE MUG 6 . 95 

P04 FAR SIDE CALENDAR 10.5 

P05 NATURE CALENDAR 12.99 

P0 6 SQL COMMAND REFERENCE 2 9.99 

P07 BLACK LEATHER BRIEFCASE 99.99 



7 rows selected. 
ANALYSIS: 

The 1 a st 1 ine of output 

7 rows selected. 

is called feedback, which is an SQL setting that can be modified. The settings have 
defaults,andin thiscasethedefault for feedback is on. If you wanted,you could type 



SET FEEDBACK ON 

before issuing your select st at ement . Now suppose that you do not want to see the 
feedback, as happens to be the case with some report s, par t icul arl y summarized report s 
wit h comput at ions. 

INPUT: 

SQL> set feedback off 
SQL> select * 

2 from products; 

OUTPUT: 



PRO PRODUCT_NAME UNIT_COST 



P01 MICKEY MOUSE LAMP 2 9.95 

P02 NO 2 PENCILS - 20 PACK 1.99 

P03 COFFEE MUG 6 . 95 

P04 FAR SIDE CALENDAR 10.5 

P05 NATURE CALENDAR 12.99 

P0 6 SQL COMMAND REFERENCE 2 9.99 

P07 BLACK LEATHER BRIEFCASE 99.99 



ANALYSIS: 

set feedback off t ur n s off t h e feedback displ ay . 

In some cases you may want to suppr ess t he col umn headings from being displ ayed on a 
report . This set t ing is cal 1 ed heading, which can al so be set on or off. 

INPUT: 

SQL> set heading off 

SQL> / 

OUTPUT: 

P01 MICKEY MOUSE LAMP 
P02 NO 2 PENCILS - 20 PACK 
P03 COFFEE MUG 
P04 FAR SIDE CALENDAR 
P05 NATURE CALENDAR 
P0 6 SQL COMMAND REFERENCE 
P07 BLACK LEATHER BRIEFCASE 



29. 95 
1 .99 
6 . 95 
10 . 5 
12 .99 
29.99 
99.99 



ANALYSIS: 



The column headingshave been el imin at ed fromthe out put. Only the actual data is 
displ ayed. 

You can change a wide array of settingsto manipulate how your out put is displ ayed. 
One opt ion, linesize, allowsyou to specify the length of each line of your out put. A 
smal 1 1 ine size wil 1 mor e t han 1 ikel y cau se your out put t o wr a p; increasing t he 1 ine size 
may be necessary to suppress wrapping of a line that exceeds the default 80 characters. 
Unl ess you are using wide comput er paper (11 x 14), you may want to 1 andscape print 
your report if you are using a line size greater than 80. The following exampl e shows 
the use of linesize. 

INPUT: 

SQL> set linesize 40 

SQL> / 

OUTPUT: 

P01 MICKEY MOUSE LAMP 
29. 95 

P02 NO 2 PENCILS - 20 PACK 
1 .99 

P03 COFFEE MUG 
6 . 95 

P04 FAR SIDE CALENDAR 
10 . 5 

P05 NATURE CALENDAR 
12 .99 

P0 6 SQL COMMAND REFERENCE 
29.99 

P07 BLACK LEATHER BRIEFCASE 
99.99 

You can al so adjust the size of each page of your output by using the setting pagesize. 
If you are simpl y viewing your out put on screen, the best settingfor pagesize is 23, 
which el imin at es mul t ipl e page breaks per screen. In thefollowing exampl e pagesize is 
set to a 1 ow number to show you what happens on each page break. 

INPUT: 

SQL> set linesize 80 
SQL> set heading on 
SQL> set pagesize 7 



SQL> / 



OUTPUT: 



PRO PRODUCT_NAME 



UNIT_COST 



P01 MICKEY MOUSE LAMP 

P02 NO 2 PENCILS - 20 PACK 

P03 COFFEE MUG 

P04 FAR SIDE CALENDAR 



29. 95 
1 .99 
6 . 95 
10 . 5 



PRO PRODUCT_NAME 



UNIT_COST 



P05 NATURE CALENDAR 

P0 6 SQL COMMAND REFERENCE 

P07 BLACK LEATHER BRIEFCASE 



12 .99 
29.99 
99.99 



ANALYSIS: 



Using the set t ing of pagesize 7, t he maximum number oflinesthat may appear on a 
singlepageisseven.Newcolumnheadingswill print automaticallyat the st art of each 
new page. 

The time set t ing displ aysthe current t ime as part of your sql> prompt . 
INPUT: 

SQL> set time on 
OUTPUT: 

08:52:02 SQL> 

These werejust a few of the set opt ion s, but t hey ar e al 1 manipul at ed in basic a 1 1 y t he 
same way. Asyou sawfromthevast list of set commands in the earl ier out put fromthe 
show all statement,you have many opt ions when cust omizing your SQL*P1 us session . 
Experiment wit h each opt ion and see what you 1 ike best . You wil 1 pr obabl y keep t he 
default for many opt ions, but you may find your se If changing other opt ions frequently 
based on different scenarios. 



When you log out of SQL*P1 us, al 1 of your session settingsare cleared.When you log 
back in, your settingswill havetobereinitializediftheyarenot thedefaultsunless 
you are using a login, sql file.Thisfile is auto ma tic ally executed when you sign on to 
SQL*P1 u s. This in it ial izat ion f il e is simil ar to the autoexec.bat file on your PC or your 
.profile in a UNIX Kor n Shel 1 environment . 



LOGIN.SQL File 



In Per sonal Oracle7you can usethe edit command to create your Login, sql f il e, a s 
shown in Figure 20.3. 



Figure 20.3. 

Your Login . sql file. 

When you log on to SQL*P1 us, here is what you will see: 

SQL*Plus: Release 3.3.2.0.2 - Production on Sun May 11 20:37:58 1997 
Copyright (c) Oracle Corporation 1979, 1994. All rights reserved. 
Enter password: **** 
Connected to: 

Personal Oracle7 Release 7.3.2.2.0 - Production Release 
With the distributed and replication options 
PL/SQL Release 2.3.2.0.0 - Production 



' HELLO ! 

HELLO ! 
20:38:02 SQL> 

CLEAR Command 

In SQL*P1 us, settings are cleared by logging off, or exit in g SQL*P1 us. Some of your 
set t ings may al so be cleared by u sing the clear c o mma n d , as shown in the following 
exampl es. 

INPUT: 

SQL> clear col 
OUTPUT: 

columns cleared 
INPUT: 

SQL> clear break 
OUTPUT: 



breaks cleared 



INPUT: 



SQL> clear compute 



OUTPUT: 



computes cleared 



Formatting Your Output 



SQL*Plus al so has commands that enable you to arrange your output in almost any 
for mat . This sect ion cover s t he ba sic for mat t in g commands for r epor t titles,column 
headingsandformats,andgivingacolumn a "new value." 



ttitle and btitle enable you to create titleson your r epor ts. Previousdayscovered 
queries and out put, but with SQL*Plusyou can convert simpl e out put int o pr esent abl e 
report s. The ttitle command pi aces a title at the topof each page of your out put or 
report . btitle pi aces a title at the bottomof each page of your report .Many opt ions are 
avail abl e with each of these commands, but t od ay's present at ion cover s t he essent ial s. 
Here is t he basic synt ax of ttitle and btitle: 

SYNTAX: 

TTITLE [center | left | right ] 'text' [&variable] [skip n] 
BTITLE [center | left | right ] 'text' [&variable] [skip n] 

INPUT: 

SQL> ttitle ' A LIST OF PRODUCTS' 
SQL> btitle 'THAT IS ALL' 
SQL> set pagesize 15 

SQL> / 

OUTPUT: 

Wed May 0 7 
page 1 



TTITLE and BTITLE 



A LIST OF PRODUCTS 



PRO PRODUCT_NAME 



UNIT_COST 



P01 MICKEY MOUSE LAMP 

P02 NO 2 PENCILS - 20 PACK 

P03 COFFEE MUG 



29. 95 
1 .99 
6 . 95 



P04 FAR SIDE CALENDAR 10.5 

P05 NATURE CALENDAR 12.99 

P0 6 SQL COMMAND REFERENCE 2 9.99 

P07 BLACK LEATHER BRIEFCASE 99.99 



7 rows selected. 



THAT IS ALL 



ANALYSIS: 

The t it 1 e appear sat thetopofthepageandat t he bot t om. Many peopl e u se t he bot t om 
title for signature blocksto verify or make changesto data on the report . Al so, in the 
toptitle the date and page number are part of the title. 

Formatting Columns (COLUMN, HEADING, FORMAT) 

Formatting columns refer stothecolumnsthat are to be displ ayed or the columnsthat 
are 1 ist ed aft er the select in an SQL st at ement . The column, heading, and format 
commands rename column headings and control the way the data appear s on t he r epor t . 

The col[umn] command is u su al 1 y u sed wit h eit her the heading command or t he format 
command, column definesthecolumn that you wish to format. The column that you are 
defining mu st appear exact 1 y a s it is t yped in t he select st at ement . You may use a 
column aliasinstead of the full column name to ident if y a col umn wit h t his command. 

When using the heading command, you mu st u se the column command to ident if y the 
column on which to pi ace the head in g. 

When using the format command, you must use the column command to ident if y the 
column you wish to format. 

The ba sic syn t ax for using all three commands follows.Notethat the heading and 
format commands are opt ion al . In t he format syntax,you must use an a if the data has a 
character format or use Os and 9s to specify number data types. Decimal s may al so be 
u sed wit h numeric val ues. The number totheright oftheaisthetotal widththat you 
wish to allow for the specified column. 

SYNTAX: 

COL [UMN] column_name HEA [DING] "new_heading" FOR [MAT] [al 199.99] 



The simpl e select statement that follows showsthe formatting of a column.The 
specified col umn is of number da t a type, and we want to displ ay t he number in a decimal 
format with a dollar sign. 



INPUT: 



SQL> column unit_cost heading "PRICE" format $99.99 
SQL> select product_name, unit_cost 
2 from products; 



OUTPUT: 



PRODUCT_NAME 



PRICE 



NATURE CALENDAR 



MICKEY MOUSE LAMP 

NO 2 PENCILS - 20 PACK 



SQL COMMAND REFERENCE 
BLACK LEATHER BRIEFCASE 



FAR SIDE CALENDAR 



COFFEE MUG 



$29. 95 
$1.99 
$6. 95 
$10.50 
$12 .99 
$29.99 
$99.99 



7 rows selected. 



ANALYSIS: 



Because we used the format 99. 99, the maximum number that wil 1 be displ ayed is 99 . 99. 

Now try abbreviating the commands. Here's something neat you can do with the heading 
c o mma n d : 

INPUT: 

SQL> col unit_cost hea "UNIT | COST" for $09.99 
SQL> select product_name , unit_cost 
2 from products; 

OUTPUT: 

PRODUCT_NAME UNIT COST 



MICKEY MOUSE LAMP $2 9.95 

NO 2 PENCILS - 20 PACK $01.99 

COFFEE MUG $0 6.95 

FAR SIDE CALENDAR $10.50 

NATURE CALENDAR $12.99 

SQL COMMAND REFERENCE $29.99 

BLACK LEATHER BRIEFCASE $99.99 

7 rows selected. 



ANALYSIS: 



The pipe sign ( | ) in the heading command forcesthe following text of the column 
heading to be pr in t ed on the next 1 in e. You may use mul t ipl e pipe sign s. The t echnique is 
handy when the width of your r epor t st ar t s t o pu sh t he 1 imit s of the maximum avail abl e 
1 ine size. The for mat of t he unit cost col umn is now 09 . 99. The maximum number 
displ ayed is st il 1 99. 99, but now a 0 wil 1 pr ecede al 1 number s 1 ess t han 10. You may 
prefer t his for mat becau se it makes t he dol 1 ar amount s appear uniform. 

Report and Group Summaries 

What would a report be wit h out summaries and comput at ion s? Let 's ju st say t hat you 
would have one frust rated pr ogr ammer . Cert a in commands in SQL*P1 us allow you to 
breakupyourreport intooneor moretypesofgroupsand per form summaries or 
comput ationson each group, break is a 1 it 1 1 e different from SQL's standard group 
functions, such as count ( ) and sum( ). These functions are used with report and group 
summaries t o provide a more compl et e report . 

BREAK ON 

The break on command breaksreturnedrowsof data froman SQL statement in to one or 
mor e gr oups. If you break on a cu st omer 'sname,then by default the cust omer 'sname 
wil 1 be pr int ed onl y t he fir st t ime it is returned and left blank with each row of data 
with the corresponding name. Here is the very basic synt ax of the break on command: 

SYNTAX: 

BRE [AK] [ON columnl ON column2 . . . ] [ SKIP n | PAGE ] [DUP | NODUP ] 

You may also break on report and row. Breaking on report performs comput ationson the 
report as a whole, whereas breaking on row performs computations on each groupof 
rows. 

The skip opt ion allowsyou to skip a number of 1 in es or a page on each group, dup or 
nodup suggestswhether you want duplicatestobeprintedin each group. The default is 

NODUP. 

Here is an exampl e: 
INPUT: 

SQL> col unit_cost head ' UNIT | COST' for $09.99 
SQL> break on customer 

SQL> select o. customer, p.product_name, p.unit_cost 

2 from orders o, 

3 products p 

4 where o.product_id = p.product_id 



5 order by customer; 
OUTPUT: 



OTTO T 0 1\ A TT 1 T~> 

LUb lOMER 


PRODUL 1 NAME 






UNIT COST 


JONEb ana bONb 


MICKEY MOUSE 


LAMP 




$29. 


95 




NO 2 PENCILS 


- 20 


PACK 


$01 . 


99 




COFFEE MUG 






$06. 


95 


T~)7\T~>7\T.''T7 , T7 , 'T' rTi^TPTTT TTMP ^nATTT) 

PARAKEE1 CON b UL 1 INb GROUP 


MICKEY MOUSE 


LAMP 




$29. 


95 




NO 2 PENCILS 


- 20 


PACK 


$01 . 


99 




SQL COMMAND REFERENCE 


$29. 


99 




BLACK LEATHER 


BRIEFCASE 


$99. 


99 




FAR SIDE CALENDAR 




$10 . 


50 


PLEWbKY MOBILE CARWASH 


MICKEY MOUSE 


LAMP 




$29. 


95 




BLACK LEATHER 


BRIEFCASE 


$99. 


99 




BLACK LEATHER 


BRIEFCASE 


$99. 


99 




NO 2 PENCILS 


- 20 


PACK 


$01 . 


99 




NO 2 PENCILS 


- 20 


PACK 


$01 . 


99 



13 rows selected. 



Each unique cust omer is print ed only once. This report is much easier to read than one in 
which dupl icat e cu st omer n a me s are print ed. You mu st order your r esul t s in the same 
order as the column(s) on which you are breaking for the BREAKcommand to work. 

COMPUTE 

The compute command is used wit h t he break on command, compute allowsyou to perform 
various comput ationson each groupof data and/or on the entire report . 

SYNTAX: 

COMP[UTE] function OF column_or_alias ON column_or_row_or_report 
Some of the more popular functions are 

• AVG-Comput es the average value on each group. 

• count--Co mput es a count of values on each group. 

• suM--Comput es a sumof valueson each group. 

Suppose you want to create a report that 1 ist s t he in for mat ion fr om t he products t abl e 
and comput es the aver age product cost on the report . 



INPUT: 



SQL> break on report 

SQL> compute avg of unit_cost on report 
SQL> select * 



2 from products; 



OUTPUT: 



PRO PRODUCT_NAME 



UNIT_COST 



P01 
P02 
P03 
P04 
P05 
P06 
P07 



NATURE CALENDAR 



MICKEY MOUSE LAMP 

NO 2 PENCILS - 20 PACK 



SQL COMMAND REFERENCE 
BLACK LEATHER BRIEFCASE 



FAR SIDE CALENDAR 



COFFEE MUG 



29 
1 
6 
10 
12 
29 
99 



95 
99 
95 
50 
99 
99 
99 



avg 



27 .48 



ANALYSIS: 



You can obt a in the in for mat ion you want by breaking on report and then comput ing the 
avg of the unit_cost on REPORT. 

Remember the clear c o mma n d ? Now clear the last compu t e fromthe buffer and start 
again --but t his t ime you want to comput e the amount of money spent by each cust omer . 
Because you do not want to see the average any longer,you should also clear the 
c o mpu t e s . 

INPUT: 

SQL> clear compute 
OUTPUT: 

computes cleared 

Now clear the last break. (You don't really have to clear the break in t his case bee a u se 
you still intendtobreakon report .) 

INPUT: 

SQL> clear break 
OUTPUT: 

breaks cleared 



The next stepisto reenter the breaks and comput es the way you want themnow.You 
will al so have to reformat thecolumn unit_cost t o accommodat e a 1 ar ger number 
because you are comput in g a sum of the unit_cost on t he report .You need to allow 
roomfor the grand total that uses the same format asthecolumn on which it is being 
figured. So you need to add another pi ace to the left of the decimal . 



SQL> col unit_cost hea ' UNIT | COST' for $099.99 
SQL> break on report on customer skip 1 
SQL> compute sum of unit_cost on customer 
SQL> compute sum of unit_cost on report 

Now 1 ist t he 1 a st SQL statement fromthe buffer. 

INPUT: 

SQL> 1 

OUTPUT: 

1 select o. customer, p .product_name, p.unit_cost 

2 from orders o, 

3 products p 

4 where o.product_id = p.product_id 
5* order by customer 



Now that you have verified that this statement is the one you want, you can execute it: 



INPUT: 



ANALYSIS: 



INPUT: 



SQL> / 



OUTPUT: 



UNIT 



CUSTOMER 



PRODUCT_NAME 



COST 



JONES and SONS 



MICKEY MOUSE LAMP 

NO 2 PENCILS - 20 PACK 



COFFEE MUG 



$029. 95 
$001.99 
$006. 95 



sum 



$038 .89 



PARAKEET CONSULTING GROUP 



MICKEY MOUSE LAMP 

NO 2 PENCILS - 20 PACK 



$029. 95 
$001.99 



SQL COMMAND REFERENCE $029.99 

BLACK LEATHER BRIEFCASE $0 99.99 

FAR SIDE CALENDAR $010.5 0 

sum $172.42 

PLEWSKY MOBILE CARWASH MICKEY MOUSE LAMP $02 9.95 

BLACK LEATHER BRIEFCASE $0 99.99 

BLACK LEATHER BRIEFCASE $0 99.99 

NO 2 PENCILS - 20 PACK $001.99 

NO 2 PENCILS - 20 PACK $001.99 

UNIT 

CUSTOMER PRODUCT_NAME COST 

sum $233.91 

sum $445.22 
13 rows selected. 



ANALYSIS: 



This exampl e comput ed the total amount that each cust omer spent andalsocalculated 
a grand total for all customers. 

By now you should under st and the basicsof formatting columns, grouping data on the 
report , and performing comput ationson each group. 

Using Variables in SQL*Plus 

Without actually gettinginto a procedural language,youcan still define variables in 
your SQL st at ement . You can u se special opt ion s in SQL* PI u s (cover ed in t his sect ion) t o 
accept input from the user t o pass par a met er s in t o your SQL program. 

Substitution Variables (&) 

An amper sand (&) is t he character that callsa value for a variable within an SQL script . 
If t he var iabl e has not pr eviousl y been defined, t he user wil 1 be prompt ed to ent er a 
value. 

INPUT: 



SQL> select * 

2 from &TBL 

3 / 



Enter value for tbl : products 



The user entered the value "products. 



OUTPUT: 



new 



old 



2: from &TBL 

2: from products 



PRO PRODUCT_NAME 



UNIT_COST 



P01 MICKEY MOUSE LAMP 

P02 NO 2 PENCILS - 20 PACK 

P03 COFFEE MUG 

P04 FAR SIDE CALENDAR 

P05 NATURE CALENDAR 

P0 6 SQL COMMAND REFERENCE 

P07 BLACK LEATHER BRIEFCASE 



29. 95 
1 .99 
6 . 95 
10 . 5 
12 .99 
29.99 
99.99 



7 rows selected. 



ANALYSIS: 



The value products was substituted in the pi ace of &tbl in t his "in t er act ive query." 



You can use define to assign valuesto variableswithin an SQL script fil e. If you define 
your var iabl es wit hin the scr ipt , u ser s ar e not prompt ed to enter a value for the 
variable at runt ime, asthey are if you use the &.The next exampl e issues the same select 
statement asthe preceding exampl e, but t his t ime the value of tbl is defined wit hin t he 
script . 

INPUT: 

SQL> define TBL=products 
SQL> select * 
2 from &TBL; 

OUTPUT: 

old 2: from &TBL 
new 2: from products 

PRO PRODUCT_NAME UNIT_COST 



P01 MICKEY MOUSE LAMP 29.95 
P02 NO 2 PENCILS - 20 PACK 1.99 
P03 COFFEE MUG 6 . 95 



DEFINE 



P04 FAR SIDE CALENDAR 

P05 NATURE CALENDAR 

P0 6 SQL COMMAND REFERENCE 

P07 BLACK LEATHER BRIEFCASE 



10 . 5 
12 .99 
29.99 
99.99 



7 rows selected. 



ANALYSIS: 



Both queries achieved the same result. The next sect ion describes another way to prompt 
users for script parameters. 



accept enablesthe user to enter a value to fill a variable at script runt ime. accept does 
the samething asthe & with no define but is a 1 it 1 1 e more controlled, accept al so 
allowsyou to issue user-friendly prompt s. 

The next exampl e st ar t s by cl ear ing t he buffer : 
INPUT: 

SQL> clear buffer 
OUTPUT: 

buffer cleared 

Then it u ses an input command to enter the new SQL st at emen t int o the buf f er . If you 
startedtotypeyour statement without issuing the input command fir st , you woul d be 
prompt ed to enter the value for newtitle first.Alternatively,you could go st r aight 
in to a new file and write your statement. 



SQL> input 

1 accept newtitle prompt 'Enter Title for Report: 

2 ttitle center newtitle 

3 select * 

4 from products 

5 

SQL> save prod 
OUTPUT: 

File "prod.sql" already exists. 

Use another name or "SAVE filename REPLACE". 



ACCEPT 



INPUT: 



ANALYSIS: 



Whoops...t he fil e prod, sql already exist s. Let 's say that you need the old prod, sql and 

do not care to overwrite it. You will have to use the replace opt ion to save the 

st at ement in t he buffer to prod. sql. Not ice the u se of prompt in the preceding 

st at ement . prompt displ aystext to the screen that tellsthe user exactly what to enter. 

INPUT: 

SQL> save prod replace 
OUTPUT: 

Wrote file prod 

Now you can use the start command to execute the file. 
INPUT: 

SQL> start prod 

Enter Title for Report: A LIST OF PRODUCTS 
OUTPUT: 

A LIST OF PRODUCTS 



PRO PRODUCT_NAME UNIT_COST 



P01 MICKEY MOUSE LAMP 2 9.95 

P02 NO 2 PENCILS - 20 PACK 1.99 

P03 COFFEE MUG 6 . 95 

P04 FAR SIDE CALENDAR 10.5 

P05 NATURE CALENDAR 12.99 

P0 6 SQL COMMAND REFERENCE 2 9.99 

P07 BLACK LEATHER BRIEFCASE 99.99 



7 rows selected. 
ANALYSIS: 

Thetext that you entered become sthe current titleofthe report . 

The next exampl e showshow you can use substitution variables anywhere in a 
st at ement : 



INPUT: 



SQL> input 

1 accept prod_id prompt 'Enter PRODUCT ID to Search for: 

2 select * 

3 from products 

4 where product_id = '&prod_id' 

5 

SQL> save prodl 



OUTPUT: 



Created file prodl 
INPUT: 

SQL> start prodl 

Enter PRODUCT ID to Search for: P01 



OUTPUT: 



old 3: where product_id = '&prod_id' 
new 3: where product_id = 'P01' 

A LIST OF PRODUCTS 

PRO PRODUCT_NAME UNIT_COST 

P01 MICKEY MOUSE LAMP 29.95 



ANALYSIS: 



You can use variablesto meet many needs--for exampl e,to name the file to which to 
spool your out put or to specify an expression in the order BYclause. One of the ways to 
u se sub st it ut ion var iabl es is t o ent er report in g dates in the where cl au se for 
transactional quality assurance reports. If your query is designed to retrieve 
in for mat ion on one par t icul ar individual at a t ime, you may want to add a subst it ut ion 
variable to be compared with the ssNcolumn of a table. 



NEW_VALUE 



The new_value command passesthe value of a selected column in to an undefined 
variable of your choice. The syntax isasfollows: 



SYNTAX: 



COL[UMN] column_name NEW_VALUE new_name 



You call the valuesof variablesby using the & character;for exampl e: 



&new_name 



The column command must be used with new_value. 

Not ice how the & and column command are used together in the next SQL*P1 u s fil e. The 
get command getsthefile. 

INPUT: 

SQL> get prodl 
OUTPUT: 

line 5 truncated. 

1 ttitle left 'Report for Product: &prod_title' skip 2 

2 col product_name new_value prod_title 

3 select product_name, unit_cost 

4 from products 

5* where product_name = 'COFFEE MUG ' 
INPUT: 
SQL> @prodl 
OUTPUT: 

Report for Product: COFFEE MUG 
PRODUCT_NAME UNIT_COST 



COFFEE MUG 6.95 
ANALYSIS: 

The value for the col umn product_name was passed int o the var iabl e prod_titie by 
means of new_vaiue. The val ue of the variabl e prod_titie was then cal 1 ed in the ttitle. 

For more information on variables in SQL, see Day 18, "PL/SQL: An Introduction," and 
Day 19. 

The DUAL Table 

The dual t abl e is a dummy t abl e t hat exist s in every Or acl e dat abase. This t abl e is 
composed of one column called dummy whose only row of data is the value x. The dual 
t abl e is avail abl e t o all dat abase u ser s and can be used for general purposes, such as 



performing ar it hmet ic (where it can serve as a cal cul at or ) or manipul at ing the format 
of t he SYSDATE. 

INPUT: 

SQL> desc dual; 
OUTPUT: 

Name Null? Type 

DUMMY VARCHAR2 ( 1 ) 

INPUT: 

SQL> select * 
2 from dual; 

OUTPUT: 

D 

X 

Take a look at a couple of exampl es using t he dual t abl e: 
INPUT: 

SQL> select sysdate 
2 from dual; 

OUTPUT: 

SYSDATE 
0 8 -MAY- 9 7 

INPUT: 

SQL> select 2*2 
2 from dual; 

OUTPUT: 

2*2 
4 



Pr et t y simpl e. The fir st st at ement sel ect ed sysdate fr om t he dual table and got today 's 
date. The second exampl e shows how to mul t ipl y in the dual table.Our answer for 2 * 2 
is 4. 

The DECODE Function 

The decode function is one of the most powerful commands in SQL*P1 us--and perhaps the 
most powerful . The st an dard 1 an gu age of SQL 1 acks procedural functionsthat are 
contained in languages such asCOBOL and C. 

The decode st at ement is simil ar to an if. . .then statement in a procedural pr ogr amming 
language. Where fl exibil it y is required for compl ex report in g needs, decode is oft en abl e 
to fill the gapbetween SQL and the functionsof a procedural language. 

SYNTAX: 

DECODE (columnl , valuel, output 1, value2, output2, output3) 

The syn t ax exampl e performs the decode function on columnl. If columnl has a value of 
valuel, then displ ay outputl inst ead of the col umn's current val ue. If columnl has a 
value of value2, then displ ay output2 instead of the column's current value. If columnl 
has a value of anything other than valuel or value2, t hen displ ay output3 inst ead of 
the column's current value. 

How about some exampl es? Fir st , per for m a simpl e select on a new table: 
INPUT: 

SQL> select * from states; 
OUTPUT: 

ST 

IN 
FL 
KY 
IL 
OH 
CA 
NY 

7 rows selected. 



Now use the decode command: 



INPUT: 



SQL> select decode (state, ' IN ',' INDIANA' OTHER' ) state 
2 from states; 

OUTPUT: 

STATE 



INDIANA 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

7 rows selected. 
ANALYSIS: 

Only one row met the condition where the value of state was in, so only that one row 
was displ ayed as Indiana. Theother states took the default and therefore were 
displ ayed as other. 

The next exampl eprovidesoutput stringsfor each valuein the table. Just in case your 
tablehasstatesthat are not in your decode 1 ist , you should still enter a default value 

Of 'OTHER'. 
INPUT: 

SQL> select decode (state, ' IN ',' INDIANA' , 



2 ' FL ' , ' FLORIDA ' , 

3 ' KY ' , ' KENTUCKY ' , 

4 'IL' , 'ILLINOIS' , 

5 ' OH ' , ' OHIO ' , 

6 ' CA ' , ' CALIFORNIA ' , 

7 ' NY ' , ' NEW YORK ' , ' OTHER ' ) 



8 from states; 
OUTPUT: 

DECODE (STATE) 



INDIANA 

FLORIDA 

KENTUCKY 

ILLINOIS 

OHIO 

CALIFORNIA 



NEW YORK 



7 rows selected. 



That wastoo easy. The next exampl e introducesthe pay t abl e. This t abl e shows more of 
the power that is con t a in ed wit h in decode. 

INPUT: 

SQL> col hour_rate hea "HOURLY | RATE" for 99.00 
SQL> col date_last_raise hea "LAST | RAISE" 
SQL> select name, hour_rate, date_last_raise 
2 from pay; 

OUTPUT: 



HOURLY LAST 



NAME RATE RAISE 



JOHN 12.60 01-JAN-96 

JEFF 8.5 0 17 -MAR- 9 7 

RON 9.35 01-OCT-96 

RYAN 7.0 0 15-MAY-9 6 

BRYAN 11.00 01-JUN-96 

MARY 17.50 01-JAN-96 

ELAINE 14.20 01-FEB-97 



7 rows selected. 



Are you ready? It ist ime to give every individual in the pay t abl e a pay r aise. If the year 
of an individu al 's 1 a st raise is 1996, calculate a 10 percent raise. If the year of the 
individual 's last raise is 1997, calculate a 20 percent raise. In addit ion , displ ay t he 
percent raise for each individual in either situation. 

INPUT: 



SQL> col new_j>ay hea ' NEW PAY' for 99.00 
SQL> col hour_rate hea ' HOURLY | RATE ' for 99.00 
SQL> col date_last_raise hea ' LAST | RAISE ' 
SQL> select name, hour_rate, date_last_raise, 

2 decode (substr (date_last_raise, 8, 2) , ' 96 ' , hour_rate * 1.2, 

3 ' 97 ' , hour_rate * 1.1) 
new__pay, 

4 decode (substr (date_last_raise, 8,2), ' 96 ' , ' 20% ' , 

5 '97' , '10%' , null) 
increase 

6 from pay; 



OUTPUT: 



NAME 



HOURLY LAST 

RATE RAISE NEW PAY INC 



JOHN 12.60 01-JAN-96 15.12 20% 

JEFF 8.50 17-MAR-97 9.35 10% 

RON 9.35 01-OCT-96 11.22 20% 

RYAN 7.00 15-MAY-96 8.40 20% 

BRYAN 11.00 01-JUN-96 13.20 20% 

MARY 17.50 01-JAN-96 21.00 20% 

ELAINE 14.20 01-FEB-97 15.62 10% 



7 rows selected. 
ANALYSIS: 



According to the out put, everyone will be receiving a 20 percent pay increase except 
Jeff and El a in e, who have already received one raise this year. 

DATE Conversions 



If you want to add a touch of class to the way dates are displ ayed,then you can use the 
to_char funct ion to change the "date pict ur e." This exampl e st ar t s by obt a in in g t oday's 
date: 



INPUT: 



SQL> select sysdate 
2 from dual; 



OUTPUT: 



SYSDATE 



0 8 -MAY- 9 7 



When converting a date to a character string, you use the to_char funct ion with the 
fol 1 owing synt ax: 

SYNTAX: 



TO_CHAR (sysdate, ' date picture') 

date picture is how you want the date to look. Some of the most common par t s of t he 
date picture are asfollows: Month The cur r en t mon t h spel 1 ed ou t . 



Mon 



The current month abbreviated. 



Day 


The current day of the week. 


mm 


The number of the current month. 


yy 


The 1 a st two number sof the current year. 


dd 


The current day of the month. 


yyyy 


The current year . 


ddd 


The current day of the year since January 1. 


hh 


The current hour of the day. 


mi 


The current minut e of the hour. 


ss 


The current seconds of t he minut e. 


a.m. 


Displ ays a.m. or p.m. 



The date pict ur e may al so con t a in commas and 1 it era 1 st rings as 1 ong as t he st r ing is 
enclosed by double quotation marks "". 

INPUT: 

SQL> col today for a20 

SQL> select to_char (sysdate, 'Mon dd, yyyy') today 
2 from dual; 

OUTPUT: 

TODAY 

May 08, 1997 
ANALYSIS: 

Not ice how we used the column command on the al ia s today. 
INPUT: 

SQL> col today hea ' TODAY s JULIAN DATE' for a20 
SQL> select to_char (sysdate, ' ddd' ) today 
2 from dual; 

OUTPUT: 

TODAYS JULIAN DATE 
128 

ANALYSIS: 



Some companies prefer to express the Julian date with the two-digit year preceding the 
three-digit day. Your date picture could also look like this: 'yyddd' . 

Assume that you wrote a little script and saved it as day. The next example get s the file, 
looksat it,andexecutesit toretrievevariouspiecesof converteddateinformation. 

INPUT: 

SQL> get day 
OUTPUT: 

line 10 truncated. 

1 set echo on 

2 col day for alO 

3 col today for a25 

4 col year for a25 

5 col time for al5 

6 select to_char (sysdate, ' Day ' ) day, 

7 to_char (sysdate, 'Mon dd, yyyy ' ) today, 

8 to_char (sysdate, ' Year ' ) year, 

9 to_char (sysdate, ' hh :mi : ss a.m.') time 
10* from dual 

Now you can run the script: 

INPUT: 

SQL> @day 

OUTPUT: 

SQL> set echo on 
SQL> col day for alO 
SQL> col today for a25 
SQL> col year for a25 
SQL> col time for al5 

SQL> select to_char (sysdate, ' Day ' ) day, 



2 to_char (sysdate, 'Mon dd, yyyy') today, 

3 to_char (sysdate, ' Year ' ) year, 

4 to_char (sysdate, ' hh :mi : ss a.m.') time 

5 from dual; 

DAY TODAY YEAR TIME 



Thursday May 08, 1997 
p.m. 



Nineteen Ninety-Seven 04:10:43 



ANALYSIS: 



In this example the entire statement was shown before it ran because echo was set to on. 
In addition, sysdate was broken in to four columns and the date was converted in to four 
format s. 

The to_date functionenablesyoutoconvert text intoadateformat.Thesyntaxis 
basic a 1 1 y the same as to_char. 

SYNTAX: 

TO_DATE (expression, ' date_picture ' ) 

Try a couple of examples: 
INPUT: 

SQL> select to_date (' 19970501 ',' yyyyitimdd' ) "NEW DATE" 
2 from dual; 

OUTPUT: 

NEW DATE 
01 -MAY- 9 7 

INPUT: 

SQL> select to_date (' 05/01/97 'mm"/"dd"/"yy ' ) "NEW DATE" 
2 from dual; 

OUTPUT: 

NEW DATE 
01 -MAY- 9 7 

ANALYSIS: 

Not ice the use of double quotation marksto represent a 1 it era 1 st r ing. 

Running a Series of SQL Files 

An SQL script file can include anything that you can type into the SQL buffer at the 
sql> prompt , even commands that executeanother SQL script. Yes, you can start an SQL 
script from wit h in anot her SQL script . Figure 20.4showsa script filethat wascreated 



u sing the edit command. The f il e con t a in s mul t ipl e SQL statementsaswell as commands 
to run ot her SQL script s. 

INPUT: 

SQL> edit main.sql 
OUTPUT: 

SQL> @main 
ANALYSIS: 

By starting main.sql, you will be executing each SQL command that is con t a in ed wit h in 
the script . Queryl through query5 will al so be executed, in that order, as shown in 
Figure 20.4. 

Figure 20.4. 

Running SQL scripts from within an SQL script. 

Adding Comments to Your SQL Script 

SQL*P1 usgivesyou three waysto pi ace comment s in your fil e: 

• — pi aces a comment ononelineatat ime. 

• remark al so pi aces a comment on one 1 ine at at ime. 

• /* */ pi aces a comment (s) on one or more 1 ines. 
Study the following example: 

INPUT: 

SQL> input 

1 REMARK this is a comment 

2 — this is a comment too 

3 REM 

4 — SET COMMANDS 

5 set echo on 

6 set feedback on 

7 — SQL STATEMENT 

8 select * 

9 from products 
10 

SQL> 



To see how comment s 1 ook in an SQL script fil e, t ype the following: 



SQL> edit querylO 

Advanced Reports 

Now let'shave some fun. By t a king the conceptsthat you have learned today,aswell 
as what you learned earl ier, you can now create some fancy report s. Suppose that you 
have a script named reportl.sql. St art it , sit back, and observe. 

INPUT: 

SQL> @reportl 
OUTPUT: 

SQL> set echo on 
SQL> set pagesize 50 
SQL> set feedback off 
SQL> set newpage 0 

SQL> col product_name hea ' PRODUCT | NAME ' for a2 0 trunc 
SQL> col unit_cost hea 'UNIT | COST' for $99.99 
SQL> col product_qty hea ' QTY ' for 999 
SQL> col total for $99,999.99 
SQL> spool report 

SQL> compute sum of total on customer 

SQL> compute sum of total on report 

SQL> break on report on customer skip 1 

SQL> select o. customer, p .product_name, p.unit_cost, 

2 o . product_qty , (p.unit_cost * o . product_qty ) total 

3 from orders o, 

4 products p 

5 where o.product_id = p.product_id 

6 order by customer 

7 / 

CUSTOMER PRODUCT UNIT QTY TOTAL 

NAME COST 



JONES and SONS MICKEY MOUSE LAMP $2 9.95 50 

$1,497.50 

NO 2 PENCILS - 20 PA $1.99 10 

$19. 90 

COFFEE MUG $6.95 10 

$69.50 
sum 



$1,586.90 

PARAKEET CONSULTING GROUP MICKEY MOUSE LAMP 
$149.75 



$29.85 
$299. 90 
$99.99 



$29. 95 

NO 2 PENCILS - 20 PA $1.99 
SQL COMMAND REFERENC $29.99 
BLACK LEATHER BRIEFC $99.99 
FAR SIDE CALENDAR $10.50 



$231 .00 
sum 

$810.49 



PLEWSKY MOBILE CARWASH 
$29. 95 

$499 . 95 

$99.99 

$19. 90 

$19. 90 



MICKEY MOUSE LAMP $2 9.95 

BLACK LEATHER BRIEFC $99.99 

BLACK LEATHER BRIEFC $99.99 

NO 2 PENCILS - 20 PA $1.99 

NO 2 PENCILS - 20 PA $1.99 



5 
15 
10 

1 
22 



1 
5 
1 
10 
10 



sum 

$669.69 



sum 

$3, 067 .08 

SQL> Input truncated to 9 characters 
spool off 



ANALYSIS: 



Several t hings ar e t a king pi ace in t his scr ipt . If you look at the actual SQL st at ement , 
you can see that it is selecting a data fromtwo tables and performing an arithmetic 
function a s wel 1 . The statement joinsthe two tablesin the where cl au se and is or der ed 
by the cu st omer 's n a me. Those are the ba sics. In add it ion , SQL*P1 us commands format the 
data the way we want to see it. These commands break the report int o groups, making 
comput ationson each groupand making a comput at ion on the report as a whole. 



Summary 



Day 20 explains Oracle's extension to the standard language of SQL. These commands 
are only a fraction of what is available to you in SQL*P1 us.IfyouuseOracle's 
products, check your data base do cumentat ion, take the knowledge that you have 
learned here, and explore the endless possibilities that lie before you. You will find 
that you can accomplish almost any reporting task using SQL*Plus rather than by 
resort in g to a procedural programming language.If you are not using Oracle products, 
use what you have learned today to improve the waysyou retrieve data in your 
impl emen t at ion . Most major impl ementationshave extensions,or enhancements,to the 
accepted standard language of SQL. 

Q&A 

Q Why should Ispend valuable t ime 1 ear ning SQL*P1 us whenlcanachieve 
the same results using straight SQL? 

A If your requ ir erne nts for report s are simpl e, straight SQL is fine. But you can 
reduce the t ime you spend on report s by u sing SQL*P1 u s. And you can be sure that 
the per son who needs your r epor tswill alwayswant more inf or mat ion . 

Q Ho w can I sel ect sysdate f r om t he dual t abl e if it is not a col umn? 

A You can sel ect sysdate from dual or any ot her val id t abl e because sysdate is a 
pseudocol umn . 

Q When using t he decode command, can I use a decode wit hin anot her decode? 

A Yes, you can decode within a decode. In SQL you can per form funct ions on other 
functions to achieve the desired results. 

Workshop 

The Workshopprovidesquiz questionsto help sol idify your under standing of the 
material cover ed,aswell as exercises t o provide you w it h experience in using what you 
have learned. Try to answer the quiz and exercise quest ions before checking the 
answer s in Appendix F, "An swer s t o Quizzes and Exercises." 

Quiz 

1. Which commands can modify your preferences for an SQL session? 

2. Can your SQL script prompt a user for a parameter and execute the SQL 
st at emen t using the ent er ed par a met er ? 



3. If you are creating a summarized report on entriesin a customer t abl e, how 
would you groupyour data for your report? 

4. Are t her e 1 imit ations to what you can have in your login. SQL f il e? 

5. True or Fa 1 se: The decode function is the equivalent of a loopin a procedural 
programming language. 

6. True or Fal se: If you spool the out put of your query to an exist in g file,your 
output will be appended to that file. 

Exercises 

1. Using the products table at the beginning of Day 20, writ e a query that will 
select all data and compute a count of the records returned on the report 
without using the set feedback on command. 

2. Suppose today is Monday, May 12, 1998. Write a query that will produce the 
fol 1 owing out put : 

Today is Monday, May 12 1998 

3. Use the fol 1 owing SQL st at ement for t his Exercise: 

1 select * 

2 from orders 

3 where customer_id = '001' 
4* order by customer_id; 

Without retyping the statement in the SQL buffer, change the table in the from 
cl au se to the customer t abl e. 

Now append desc to the order bycI ause. 
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- Day 21 - 

Common SQL Mistakes/Errors and 

Resolutions 

Objectives 

Welcome to Day 21. By the end of today, you will have become familiar with the 
fol 1 owing: 

• Several typical errors and their resolutions 

• Common 1 ogic a 1 short comings of SQL u ser s 

• Waysto prevent dailysetbackscaused by errors 

Introduction 

Today you will see various common errorsthat everyone--fromnovice to pr o --makes 
when using SQL. You wil 1 never be abl e to avoid all err or s and/or mist akes, but being 
familiar with a wide range of errorswill helpyou resolvethemin as short a t ime as 
possibl e. 



NOTE: We used Personal Oracle7for our exampl es. Your part icul ar 

impl emen t at ion wil 1 be ver y simil ar in the t ype of err or , but could differ in 



the numbering or n aming of the error. We ran our SQL statementsu sing 
SQL*PLUS and set echo and feedback t o on t o see t he st at ement . 



Keep in mind that some mist akeswill actuallyyield error messages,whereasothersmay 
just be inadequacies in 1 ogic that will inevit abl y cau se more significant errors or 
problems down the road. With a strict sense of attention to detail, you can avoid most 
problems, although you will always find yourself stumbling upon errors. 

Common Errors 

This sect ion describes many common errors that you will receivewhileexecutingall 
typesofSQLstatements.Most are simpl e and make you want to kick yourself on the 
hind side, whereas other seemingl y obvious errors are misl eading. 

Table or View Does Not Exist 

When you receive an error stating that the table you are try in g to access does not 
exist, it seems obvious; for example: 

INPUT: 

SQL> @tables.sql 
OUTPUT: 

SQL> spool tables. 1st 
SQL> set echo on 
SQL> set feedback on 
SQL> set pagesize 1000 

SQL> select owner | | ' . ' | | table_name 

2 from sys . dba_table 

3 where owner = ' SYSTEM ' 

4 order by table_name 

5 / 

from sys . dba_table 
ERROR at line 2: 

ORA-00942: table or view does not exist 
SQL> spool off 
SQL> 

ANALYSIS: 

Not ice the ast er isk bel ow the word table. The correct tablenameis sys .dba_tables. An 
s was omitted fromthe table name. 



But what ifyouknowthetableexistsandyou still receivethiserror?Somet imes when 
youreceivethiserror,thetabledoesin fact exist, but theremaybea securityprobl em- 
that is,thetableexists,but you donot haveaccesstoit.Thiserror can al so be the 
da t abase server's way of saying nicel y, "You don't have permission to access t his t abl e !" 



TIP: Before you allow panic to set in, immediat el y verify whether or not 
the table existsusing a DBA account, if avail abl e, or the schema account. 
You will often find that thetabledoesexist and that theuser lacksthe 
appropr iat e privil eges t o access it . 



Invalid Username or Password 

INPUT: 

SQL*Plus: Release 3.2.3.0.0 - on Sat May 10 11:15:35 1997 
Copyright (c) Oracle Corporation 1979, 1994. All rights reserved. 
Enter user-name: rplew 
Enter password: 

OUTPUT: 

ERROR: ORA-01017: invalid username/password; logon denied 
Enter user-name: 

This error was caused either by entering the incorrect username or the incorrect 
password. Try again. If unsuccessful, have your password reset. If you are sure that you 
typed in the correct username and password, then make sure that you are attempting to 
connect to the correct database if you have access to more than one database. 

FROM Keyword Not Specified 

INPUT: 

SQL> @tblspc.sql 
OUTPUT: 

SQL> spool tblspc.lst 
SQL> set echo on 
SQL> set feedback on 
SQL> set pagesize 1000 

SQL> select substr (tablespace_name, 1, 15) a, 

2 substrf ile_name, 1,45) c, bytes 

3 from sys . dba_data_f iles 



4 order by tablespace_name; 

substrf ile_name, 1,45) c, bytes 

ERROR at line 2: 

ORA-00923: FROM keyword not found where expected 

SQL> spool off 

SQL> 

ANALYSIS: 

This error can be misl eading.The keyword from is there, but you are missing a 1 eft 
par ent he sis bet ween substr and file_name on 1 ine 2. This err or can al so be cau sed by a 
missing comma bet ween col umn names in t he select st at ement . If a col umn in the select 
statement is not followedbya comma, t he query processor aut omat ical 1 y 1 ooks for the 
from keyword. The previous statement has been correctedasfollows: 

SQL> select substr (tablespace_name, 1, 15) a, 

2 substr (file_name, 1, 45) c, bytes 

3 from sys . dba_data_f iles 

4 order by tablespace_name; 

Group Function Is Not Allowed Here 

INPUT: 

SQL> select count (last_name) , first_name, phone_number 

2 from employee_tbl 

3 group by count (last_name) , first_name, phone_number 

4 / 

OUTPUT: 

group by count (last_name) , first_name, phone_number 
ERROR at line 3: 

ORA-00934: group function is not allowed here 
SQL> 

ANALYSIS: 

Aswith anygroupfunction, count may not be u sed in the group by cl au se. You can 1 ist 
only column and non groupfunct ion s, such as substr, in t he group by cl au se. 



TIP: count is a function that is being performed on groups in the query. 



The previous statement has been corrected using the proper syntax: 



SQL> select count (last_name) , first_name, phone_number 

2 from employee_tbl 

3 group by last_name, first_name, phone_number ; 

Invalid Column Name 

INPUT: 

SQL> @tables.sql 
OUTPUT: 

SQL> spool tables. 1st 

SQL> set echo on 

SQL> set feedback on 

SQL> set pagesize 1000 

SQL> select owner | | ' . ' | | tablename 

2 from sys . dba_tables 

3 where owner = 'SYSTEM' 

4 order by table_name 

5 / 

select owner | | ' . ' | | tablename 

ERROR at line 1: 

ORA-00904: invalid column name 

SQL> spool off 

SQL> 

ANALYSIS: 

In 1 ine 1 the col umn tablename is incorrect . The correct col umn name is table_name. The 
underscore was omitted. To see the correct columns,usethe describe command. This 
error can also occur when try in g to qualify a column in the select st at ement by the 
wrong table name. 

Missing Keyword 

INPUT: 

SQL> create view emp_view 

2 select * from employee_tbl 

3 / 

OUTPUT: 



select * from employee_tbl 



ERROR at line 2: 
ORA-00905: missing keyword 
SQL> 

ANALYSIS: 

Here the syntaxisincorrect.Thiserror occurswhen you omit a mandatory word with 
any given command syntax. If you are using an optional part of the command, that 
opt ion may require a certain keyword. The missing keyword in t his exampl e is as. The 
statement shoul d 1 ook 1 ike t his: 

SQL> create view emp_view as 

2 select * from employee_tbl 

3 / 

Missing Left Parenthesis 

INPUT: 

SQL> @insert.sql 
OUTPUT: 

SQL> insert into people_tbl values 

2 '303785523', 'SMITH', 'JOHN', 'JAY', 'MALE', ' 10-JAN-50 ' ) 

3 / 

'303785523', 'SMITH', 'JOHN', 'JAY', 'MALE', ' 10-JAN-50') 
ERROR at line 2: 

ORA-00906: missing left parenthesis 
SQL> 

ANALYSIS: 

On 1 ine 2 a par ent he sis does not appear before the Social Security number . The correct 
syntax should look like this: 

SQL> insert into people_tbl values 

2 ('303785523', 'SMITH', 'JOHN', 'JAY', 'MALE', ' 10-JAN-50 ' ) 

3 / 

Missing Right Parenthesis 

INPUT: 



SQL> @tblspc.sql 



OUTPUT: 



SQL> spool tblspc.lst 
SQL> set echo on 
SQL> set feedback on 
SQL> set pagesize 1000 

SQL> select substr (tablespace_name, 1 , 15 a, 

2 substr (file_name, 1,45) c, bytes 

3 from sys . dba_data_f iles 

4 order by tablespace_name; 

select substr (tablespace_name, 1 , 15 a, 

ERROR at line 1: 

ORA-00907: missing right parenthesis 

SQL> spool off 

SQL> 

ANALYSIS: 

On line 1 ther igh t par ent he sis is missing fr om t he substr. The cor r ect syn t ax 1 ooks 1 ike 
this: 

SQL> select substr (tablespace_name, 1, 15) a, 

2 substr (file_name, 1, 45) c, bytes 

3 from sys . dba_data_f iles 

4 order by tablespace_name; 

Missing Comma 

INPUT: 

SQL> @ezinsert . sql 
OUTPUT: 

SQL> spool ezinsert.lst 

SQL> set echo on 

SQL> set feedback on 

SQL> insert into office_tbl values 

2 ('303785523' 'SMITH', 'OFFICE OF THE STATE OF INDIANA, ADJUTANT 
GENERAL ' ) 

3 / 

('303785523' 'SMITH', 'OFFICE OF THE STATE OF INDIANA, ADJUTANT 
GENERAL ' ) 

ERROR at line 2: 

ORA-0 0 917: missing comma 

SQL> spool off 

SQL> 



ANALYSIS: 



On 1 ine 2 a comma is missing between the Social Security number and smith. 

Column Ambiguously Defined 

INPUT: 

SQL> @employee_tbl 
OUTPUT: 

SQL> spool employee. 1st 
SQL> set echo on 
SQL> set feedback on 

SQL> select p.ssn, name, e. address, e 

2 from employee_tbl e, 

3 payroll_tbl p 

4 where e.ssn =p.ssn; 
select p.ssn, name, e. address, e 

ERROR at line 1: 

ORA-00918: column ambigously defined 
SQL> spool off 
SQL> 

ANALYSIS: 

On line lthecolumn namehasnot been defined.Thetableshavebeen given aliasesof e 
and p. Decide which table to pull the name fromand define it with the table alias. 

SQL Command Not Properly Ended 

INPUT: 

SQL> create view emp_tbl as 

2 select * from employee_tbl 

3 order by name 

4 / 

OUTPUT: 

order by name 
ERROR at line 3: 

ORA-00933: SQL command not properly ended 
SQL> 



. phone 



. phone 



ANALYSIS: 



Why is t he command not pr oper 1 y ended? You know you can use a / to end an SQL 
st at ement . Anot her fool er . An order by cl au se cannot be used in a create view 
st at ement . Use a group by in st ead. Here the query processor is 1 ooking f or a t er min at or 
(semicol on or forward si ash) before the order by cl a use because the processor assumes 
the order by is not par t of t he create view statement.Because the t er min at or is not 
found before the order by, th is error is returned instead of an error point in g to the 

ORDER BY. 

Missing Expression 

INPUT: 

SQL> @tables.sql 
OUTPUT: 

SQL> spool tables. 1st 

SQL> set echo on 

SQL> set feedback on 

SQL> set pagesize 1000 

SQL> select owner | | '.' || table, 

2 from sys . dba_tables 

3 where owner = 'SYSTEM' 

4 order by table_name 

5 / 

from sys . dba_tables 

ERROR at line 2: 

ORA-00936: missing expression 

SQL> spool off 

SQL> 

ANALYSIS: 

Not ice the comma af t er table on t he f ir st 1 ine; t her ef or e, t he query processor is 1 ooking 
for another column in the select cl au se. At t his point , t he processor is not expect ing 
the from cl au se. 

Not Enough Arguments for Function 

INPUT: 

SQL> @tblspc.sql 



OUTPUT: 



SQL> spool tblspc.lst 
SQL> set echo on 
SQL> set feedback on 
SQL> set pagesize 1000 

SQL> select substr (tablespace_name, 1, 15) a, 

2 decode (substr (file_name, 1, 45) ) c, bytes 

3 from sys . dba_data_f iles 

4 order by tablespace_name; 

decode (substr (file_name, 1, 45) ) c, bytes 

ERROR at line 2: 

ORA-00938: not enough arguments for function 

SQL> spool off 

SQL> 

ANALYSIS: 

Therearenot enough argumentsfor the decode funct ion. Check your impl ement at ion 
for the proper synt ax. 

Not Enough Values 

INPUT: 

SQL> @ezinsert . sql 
OUTPUT: 

SQL> spool ezinsert.lst 
SQL> set echo on 
SQL> set feedback on 

SQL> insert into employee_tbl values 

2 ('303785523', 'SMITH', 'JOHN', 'JAY', 'MALE') 

3 / 

insert into employee_tbl values 
* 

ERROR at line 1: 

ORA-00947: not enough values 

SQL> spool off 

SQL> 

ANALYSIS: 

A column value is missing. Perform a describe command on the table to find the missing 
col umn . You can in ser t the specified data only if you 1 ist the col umn s t hat are to be 
insert ed int o, as shown in the next exampl e: 



INPUT: 



SQL> spool ezinsert.lst 

SQL> set echo on 

SQL> set feedback on 

SQL> insert into employee_tbl (ssn, last_name, first_name, mid_name, 
sex) 

2 values ('303785523', 'SMITH', 'JOHN', 'JAY', 'MALE') 

3 / 

Integrity Constraint Violated— Parent Key Not Found 

INPUT: 

SQL> insert into payroll_tbl values 

2 ('111111111', 'SMITH', 'JOHN') 

3 / 

OUTPUT: 

insert into payroll_tbl values 
ERROR at line 1: 

ORA-02291: integrity constraint (employee_cons) violated - parent 

key not found 

SQL> 

ANALYSIS: 

This err or was cau sed by at t empt ing to insert data in to a table without the data 
existingin the parent table.Checktheparent tablefor correct data. If missing, t hen 
you must insert the data into the parent table before attempting to insert data into the 
chil d t abl e. 

Oracle Not Available 

INPUT: 

(sun_su3) /home> sqlplus 

SQL*Plus: Release 3.2.3.0.0 - Production on Sat May 10 11:19:50 1997 
Copyright (c) Oracle Corporation 1979, 1994. All rights reserved. 
Enter user-name: rplew 
Enter password: 

OUTPUT: 

ERROR: ORA-01034: ORACLE not available 

ORA-07318: smsget : open error when opening sgadef.dbf file. 



ANALYSIS: 



You were trying to sign on to SQL*PLUS. The database is probably down. Check status 
of the data base. Al so, make sure that you are try in g to connect to the correct database 
if you have access t o mul t ipl e da t abases. 

Inserted Value Too Large for Column 

INPUT: 

SQL> @ezinsert . sql 
OUTPUT: 

SQL> spool ezinsert.lst 

SQL> set echo on 

SQL> set feedback on 

SQL> insert into office_tbl values 

2 ('303785523', 'SMITH', 'OFFICE OF THE STATE OF INDIANA, ADJUTANT 
GENERAL ' ) 

3 / 

insert into office_tbl values 
* 

ERROR at line 1: 

ORA-01401: inserted value too large for column 

SQL> spool off 

SQL> 

ANALYSIS: 

One of the values being inserted is too large for the column.Use the describe command 
on the table for the correct data length.If necessary, you can performan alter table 
command on the table to expand the col umn widt h . 

TNS: listener Could Not Resolve SID Given in Connect Descriptor 

INPUT: 

SQLDBA> connect rplew/xxxx@databasel 
OUTPUT: 

ORA-12505: TNS: listener could not resolve SID given in connect 

descriptor 

SQLDBA> disconnect 

Disconnected . 

SQLDBA> 



ANALYSIS: 



This err or is very common in Or acl e da t abases. The 1 ist ener r ef er r ed to in the preceding 
error is the process that allowsrequestsfromaclient to communicat e wit h the 
database on a remote server. Here you were att empt ing to connect to the data base. 
Either the incorrect database name wast yped in or t he 1 ist ener is down . Check t he 
database name and try again. If unsuccessful, notify the database administrator of the 
pr obi em. 

Insufficient Privileges During Grants 

INPUT: 

SQL> grant select on people_tbl to ron; 
OUTPUT: 

grant select on people_tbl to ron 
ERROR at line 1: 

ORA-01749: you may not GRANT/REVOKE privileges to/from yourself 
SQL> 

INPUT: 

SQL> grant select on demo . employee to ron; 
OUTPUT: 

grant select on demo . employee to ron 
ERROR at line 1: 

ORA-01031: insufficient privileges 
SQL> 

This error occurs if you are try ing to grant privilegeson another user'stable and you 
do not have the proper privilege to do so. You must own the table to be able to grant 
privilegeson the table to other users.In Oracle you may be granted a privilege with the 
Admin opt ion , which mean s t h at you can gr ant t he specif ied privil ege on a not her u ser 's 
table to another user. Check your impl ement at ion for t he par t icul ar pr ivil eges you 
need to grant a privilege. 

Escape Character in Your Statement— Invalid Character 

Escape characters are very frustrating when trying to debug a broken SQL statement. 
This situation can occur if you use the backspace key while you are entering your SQL 



statement in the buffer or a file. Sometimes the backspace key puts an invalid character 
in the st at ement depending upon how your keys are mapped, even though you might not 
be able see the character. 

Cannot Create Operating System File 

This error has a number of causes. The most common causes are that the associated disk is 
full or incorrect per mission s have been set on t he fil e syst em. If t he disk is ful 1 , you 
mu st r emove unwan t ed f il es. If permissions are in correct, change themto the correct 
settings. This error is more of an operating systemerror, so you may need to get advice 
fromyour syst em administ r at or . 

Common Logical Mistakes 

So far today we have covered faults in SQL st at ement sthat gen er ate actual error 
messages. Most of these error s are obvious, and their resolutionsleave 1 it tie to the 
imaginat ion .The next few mist akes are more (or 1 ess) 1 ogical , and t hey may cause 
probl ems 1 at er --if not immediately. 

Using Reserved Words in Your SQL statement 

INPUT: 

SQL> select sysdate DATE 
2 from dual; 

OUTPUT: 

select sysdate DATE 
ERROR at line 1: 

ORA-00923: FROM keyword not found where expected 
ANALYSIS: 

In t his exampl e the query processor is not expect ing the word date becau se it is a 
reserved word. There is no comma aft er the pseudocol umn sysdate; therefore,the next 
element expectedisthe from cl a use. 

INPUT: 

SQL> select sysdate "DATE" 
2 from dual; 



OUTPUT: 



DATE 



15 -MAY- 9 7 
ANALYSIS: 

Notice how the reserved word pr obi em is alleviated by enclosing the word date with 
double quotation marks. Double quotation marks allow you to displ ay the 1 it era 1 
st ring date as a col umn al ias. 



NOTE: Be sure to check your specific da t abase document at ion to get a 1 ist 
of reserved words, as these reserved words will vary between different 
impl ement at ions. 



You may or may not have to use double quotation markswhen n aming a col umn a 1 ias. In 
the following example you do not have to use double quotation marks because today is 
not a reserved word. To be sure, check your specific impl ement at ion . 

INPUT: 

SQL> select sysdate TODAY 
2 from dual; 

OUTPUT: 

TODAY 



15 -MAY- 9 7 
SQL> 

The Use of DISTINCT When Selecting Multiple Columns 

INPUT: 

SQL> select distinct (city) , distinct (zip) 
2 from address_tbl; 

OUTPUT: 

select distinct (city) , distinct ( zip) 

ERROR at line 1: 

ORA-00936: missing expression 

SQL> 



ANALYSIS: 



A city can have more than one ZIP code. As a rule, you should use the distinct command 
on only one selected column. 

Dropping an Unqualified Table 

Whenever dropping a t abl e, always use the owner or schema. You can have duplicate 
t abl e names in the da t abase. If you don't use the owner /schema name, then the wrong 
table could be dropped. 

The risky syntax for dropping a table: 
SYNTAX: 

SQL> drop table people_tbl; 

The next st at ement is much safer because it specifies t he owner of t he t abl e you want to 
drop. 

SYNTAX: 

SQL> drop table ron . people_tbl ; 



WARNING: Qualifying the table when dropping it is always a safe practice, 
al t hough somet imes t his st ep may be unnecessary . Never issue the drop 
table c o mma n d without first verifying the user id by which you are 
connected to the database. 



The Use of Public Synonyms in a Multischema Database 

Synonyms make 1 if e easier for users;however,public synonyms open tablesthat you 
might not want all u ser s t o see. Use caut ion when gr ant ing publ ic synonyms especial 1 y 
in a multischema environment. 

The Dreaded Cartesian Product 

INPUT: 

SQL> select a.ssn, p.last_n 

2 from address_tbl a, 

3 people_tbl p; 



OUTPUT: 



SSN 


LAST_NAME 


303785523 


SMITH 


313507927 


SMITH 


490552223 


SMITH 


312667771 


SMITH 


420001690 


SMITH 


303785523 


JONES 


313507927 


JONES 


490552223 


JONES 


312667771 


JONES 


420001690 


JONES 


303785523 


OSBORN 


313507927 


OSBORN 


490552223 


OSBORN 


312667771 


OSBORN 


420001690 


OSBORN 


303785523 


JONES 


313507927 


JONES 


490552223 


JONES 


312667771 


JONES 


420001690 


JONES 


16 rows selected. 



This error is caused when you do not join the tablesin the where cl au se. Not ice how 
many rowsw ere selected.Both of the preceding tableshave 4rows;therefore,we 
wanted 4rowsreturnedinstead of the 16rowsthat we received. Wit hout theuseofa 
join in the where clause,each row in the first table ismatched upwith each row in the 
second. To calculate the total number of rowsreturned,you would multiple 4rowsby 
4 rows, which yields 16. Unf or t un at el y, most of your tableswill contain more t h an 4 
rowsof data, w it h some possibl y exceeding thou sands or millionsof rows. In these cases 
don 't bo t her doing the mul t ipl icat ion , for your query is sure to become a run -away 
query. 

Failure to Enforce Input Standards 

Assuring that input standards are adhered to is commonl y known as quality assurance 
(QA). Wit hout frequent checkson the data enteredby data entry clerks,you run a very 
high risk of host in g trash in your data base. A good way to keepa handle on quality 
assurance is to create several QA reports using SQL, run then on a timely basis, and 
present their output to the data entry manager for appropriate action to correct errors 
or data inconsistencies. 



Failure to Enforce File System Structure Conventions 



You can waste a lot of time when you work with file systems that are not standardized. 
Check your implementation for recommended file syst em st r uct ur es. 

Allowing Large Tables to Take Default Storage Parameters 

Default storage parameters will vary with implementations, but they are usually 
rather smal 1. When a large or dyn amic table is created and forced to take the default 
storage, serious table fragmentation can occur, which can severely hinder database 
performance. Good planning before table creation will helpto avoid this.The 
fol 1 owing exampl e uses Or acl e's st or age par a met er opt ion s. 

INPUT: 

SQL> create table test_tbl 

2 (ssn number (9) not null, 

3 name varchar2 (30) not null) 

4 storage 

5 (initial extent 100M 

6 next extent 20M 

7 minextents 1 

8 maxextents 121 

9 pctincrease 0}; 

Placing Objects in the System Tablespace 

The following statement shows a table being created in the system t abl e space. 

Al though thisstatement will not return an error, it isl ikel y to cause future pr obi ems. 

INPUT: 

SQL> create table test_tbl 

2 (ssn number (9) not null, 

3 name varchar2 (30) not null) 

4 tablespace SYSTEM 

5 storage 

6 (initial extent 100M 

7 next extent 20M 

8 minextents 1 

9 maxextents 121 

10 pctincrease 0}; 

The next exampl e correct s t his so-cal 1 ed pr obi em: 
INPUT: 

SQL> create table test_tbl 

2 (ssn number (9) not null, 

3 name varchar2 (30) not null) 



4 tablespace linda_ts 

5 (initial extent 100M 

6 next extent 20M 

7 minextents 1 

8 maxextents 121 

9 pctincrease 0}; 

ANALYSIS: 

In Oracle, the system t a bl e space is typically used to store SYSTEMowned objects, such as 
t hose composing the data dictionary.If you happen to pi ace dynamic t abl es in t his 
table space and they grow, you run the risk of corrupt in g or at least filling upthe free 
space, which in turn will probablycausethedatabasetocrash.In th is event the 
database may be forced into an unrecoverable state. Always store application and user 
t abl es in separ at el y design at ed t abl e spaces. 

Failure to Compress Large Backup Files 

If you do large export s and do not compress thefiles,you will probablyrun out of disk 
space to st or e the fil es. Al ways compress the export files. If you are storing archived log 
fileson hard disk instead of on tape, these filescan be and probably should be 
compressed to save space. 

Failure to Budget System Resources 

You should always budget your systemre sources before you create your database. The 
result of not budgeting systemre sources could be a poorly performing database. You 
should always know whether the data base is going to be used for transactions, 
war eh ou sing, or qu er ies onl y . The data base's fun ct ion wil 1 affect the number and size 
of r ol 1 back segment s. The number of dat abase u ser s wil 1 in evit abl y affect t he sizing of 
the users and temp table spaces. Do you have enough space to stripe your larger tables? 
Tables and indexes should be stored on separate devices to reduce disk contention. You 
shouldkeeptheredo logsand the data tablespaceson separ at e devices t o al 1 eviat e disk 
contention. These are just a few of the issues to address when considering system 
resources. 

Preventing Problems with Your Data 

Your dat a processing cent er shoul d have a backup syst em set up. If your dat abase is 
smal 1 to medium, you can take the extra precaution of using export to ensure that your 
data is backed up. You should make a backupof the export fil e and keep it in anot her 
location for further safety. Remember that these filescan be large and will require a 
great deal of space. 



Searching for Duplicate Records in Your Database 



If your da t abase is perfect 1 yplanned,you shouldnot haveaproblemwith duplicate 
records. You can avoid duplicate records by using constraint s, foreign keys, and unique 
indexes. 

Summary 

Many different typesof err or s— 1 it er al 1 y hundreds-can stand in the way of you and 
your dat a . Luckil y , most error s/mist akes are not disasters and are easy to remedy. 
However, some errors/mist akes that happen are very serious. You need to be careful 
whenever you try to correct an err or /mist ake,asthe error can multiply if you do not 
dig out the root of the problem. When you do make mist akes, as you definit el y wil 1 , u se 
themaslearning experiences. 



TIP: We prefer to document everything related to data base errors, 
especial 1 y uncommon errorsthat we happen t o st umbl eupon.Afileof 
errors is an invaluable Trouble shooting reference. 



NOTE: Day 21providesyou with a sampl e of some of the most common 
Per sonal Oracle7errors. For a compl ete list of errors and suggest ed 
resolutions, remember to refer to your database documentation. 



Q&A 

Q You make it sound as if every error has a remedy, so why worry? 

A Yes, most errors/mist akes are easy to remedy; but suppose youdropatableina 
product ion envir on men t . You might need hoursor daysto do a database recovery. 
The dat abase wil 1 be done during t his t ime, and your company wil 1 be paying 
overtime to several people to complete t he fix. The boss wil 1 not be happy. 

Q Any advice onhow to avoid errors/mistakes? 

A Being human, you will never avoid all error s/mist akes;however,you can avoid 
many of themthrough training, concentration, self-confidence, good attitude, 
and a stress-free work environment. 



Workshop 



The Workshopprovidesquiz questionsto helpsolidify your under st and in g of the 
material cover ed, a s wel 1 as exercises t o provide you wit h experience in using what you 
have learned. Try to answer the quiz and exercise que stions before checking the 
answers in Appendix F, "Answers to Quizzes and Exercises." 

Quiz 

1. A user call s and says, "I can't sign on t o t he da t abase. But ever yt hing was 
working fine yest er day . The error says in val id u ser /password. Can you helpme?" 
What steps should you take? 

2. Why should tableshave storage clauses and a table space destination? 

Exercises 

1. Suppose you are logged on to the data base as system, and you wish to dropa 

t abl e cal 1 ed history in your schema. Your regul ar user id is jsmith. What is the 
correct synt ax t o dr op t his t abl e? 

2. Correct t he fol 1 owing err or : 
INPUT: 

SQL> select sysdate DATE 
2 from dual; 

OUTPUT: 

select sysdate DATE 
ERROR at line 1: 

ORA-00923: FROM keyword not found where expected 
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Week 3 In Review 



Th is week shoul d have been veryproductive.Week3showsyou thefl exibil it y of SQL, 
explainshow you can apply these featuresto real -w or Id problems, and introduces some 
popular ext en sion s t o SQL. You shouldknowhowtousethetoolsthat areavailable 
wit h your impl ement at ion of SQL to make your code more readable.By now you realize 
that all impl ementations of SQL share the same general concept s, although the syntax 
may differ si ight 1 y . 



You should have a clear understanding of the data dictionary, what data it contains, 
and how to retrieve useful information from it. If you under st and how to generate SQL 
fromanother SQL statement,you should be ready to fly to unl imit ed height s. 



What about err or s? You wil 1 never be immune fromsyntax errors or logical mist akes, 
but as you gain exper ience wit h SQL, you will learn how to avoid many problems.But 
then again,errorscan be excellent learn in g oppor t unit ies. 
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- Appendix A - 
Glossary of Common SQL Statements 

ALTER DATABASE 

ALTER DATABASE dat abase_name ; 

alter database command changesthe size or settingsof a data base. It s syntax varies 
widely among different database systems. 

ALTER USER 

ALTER USER user 

alter user st at ement changes a user 's syst em set t in gs such as password. 

BEGIN TRANSACTION 

1> BEGIN TRANSACTION transact ion_name 
2> transaction type 
3> if exists 
4> begin 

begin transaction st at ement signifies the beginning of a u ser t r an sact ion . A 
transaction endswhen it iseither commit ted (see commit transaction) or canceled (see 
rollback transaction). A t r an sact ion is a logical unit of work. 



CLOSE CURSOR 



close cursor_name 

close cursor_name st at ement cl oses the cur sor and cl ears it of dat a . To compl et el y 
remove the cursor, use the deallocate cursor st at ement . 

COMMIT TRANSACTION 

SQL> COMMIT; 

commit transaction st at ement saves all work begun since t he beginning of t he 
transaction (since the begin transaction st at ement was execut ed). 

CREATE DATABASE 

SQL> CREATE DATABASE dat abas e_name ; 

database_name createsa new database.Many different optionscan be supplied,such as 
the device on which to create the database and the size of the initial database. 

CREATE INDEX 

CREATE INDEX index_name 

ON table_name (column_namel , [ column_name2 ] , ...); 

the contentsof the indexed fiel d(s). 

CREATE PROCEDURE 

create procedure procedure_name 
[ [ (] @parameter_name 

datatype [(length) | (precision [, scale]) 
[= default] [output] 
[, @parameter_name 

datatype [(length) | (precision [, scale]) 
[= default] [output] ]...[)]] 
[with recompile] 
as SQL_statement s 

create procedure statement createsa new stored procedure in the data base. This stored 
procedure can consist of SQL statements and can then be executed using the execute 
command. Stored procedures support input and output parameters passing and can return 
an integer value for statuschecking. 



CREATE TABLE 



CREATE TABLE table_name 
( f ieldl datatype [ NOT NULL ] , 

f ield2 datatype [ NOT NULL ] , 

field3 datatype [ NOT NULL ]...) 

create table statement creates a new table within a data base. Each optional field is 
provided with a name and data t ype for cr eat ion wit h in that t abl e. 

CREATE TRIGGER 



create trigger trigger_name 
on table_name 

for {insert, update, delete} 
as SQL_Statement s 



create trigger statement createsa trigger object in the data base that will executeits 
SQLstatementswhen its cor r espon ding t abl e is modified t h rough an insert, update, or 
delete. Trigger scan al so call storedprocedurestoexecute compl ex t asks. 



CREATE USER 



CREATE USER user 



create user statement createsa new user account compl ete with user ID and password 

CREATE VIEW 



CREATE VIEW <view_name> [(columnl, column2 . . . ) ] AS 
SELECT <table_name column_names> 
FROM <table_name> 



using the create view st at ement . After a view is created, it can be queried and data 
within the view can be modified. 



DEALLOCATE CURSOR 

deallocate cursor cursor_name 

deallocate cursor st at ement compl etely removesthe cursor from memory and freesthe 
name for use by another cursor.You should alwaysclose the cursor with the close 
cursor st at ement before deal 1 ocat ing it . 



DECLARE CURSOR 



declare cursor_name cursor 
for select_statement 

declare cursor statement createsanew cur sor fr om t he select st at ement query. The 
fetch statement scroll s the cursor through the data until the variables have been 
loaded.Then the cur sor scrollsto the next record. 

DROP DATABASE 

DROP DATABASE dat abase_name ; 

drop database st at ement compl etely deletesa database,including all data and the 
dat aba se's physical st r uct ur e on disk. 

DROP INDEX 

DROP INDEX index_name; 

drop index st at ement removes an index from a t abl e. 

DROP PROCEDURE 

drop procedure procedure_name 

drop procedure statement drops a storedprocedurefromthe data base; it sfunct ion is 
simil ar t o t he drop table and drop index st at ement s. 

DROP TABLE 

DROP TABLE table_name; 

drop table st at ement drops a t abl e fr om a dat abase. 

DROP TRIGGER 

DROP TRIGGER trigger_name 

drop trigger statement removesa trigger froma data base. 



DROP VIEW 



DROP VIEW view_name; 

drop view st at ement removes a view from a dat abase. 

EXECUTE 

execute [ @return_status = ] 
procedure_name 
[ [ @parameter_name =] value | 

[ @parameter_name =] @variable [output] . . . ] ] 

execute command runs a stored procedure and its associated SQL st at ement s. Par a met er s 
can be passed to the stored procedure, and dat a can be returned in these parameters if 
the output keyword is used. 

FETCH 

fetch cursor_name [into f etch_target_list ] 

fetch command loadsthecontentsof thecursor'sdata intotheprovidedprogram 
variables.After the variableshave been loaded, the cur sor scrollsto the next record. 

FROM 

FROM <tableref> [, <tableref> ...] 

FROM specifies which tables are used and/or joined. 

GRANT 

GRANT role TO user 
or 

GRANT system_privilege TO {user_name | role | PUBLIC} 

grant command grants a privilege or role to a user who has been created using the 
create user command. 

GROUP BY 

GROUP BY <col> [, <col> ...] 

group BYstatement groups all the rows w it h the samecolumn value. 



HAVING 



HAVING <search_cond> 



HAVING is val id onl y wit h group by and 1 imit sthe selection of groups to those that 
satisfy the search condition. 



INTERSECT 



INTERSECT 



INTERSECT returnsall the common elementsof two select st at ement s. 



ORDER BY 



ORDER BY <order_list> 



order by st at ement or der s t he returned val ues by the specified col umn(s). 



ROLLBACK TRANSACTION 



rollback transaction st a t emen t ef feet ivel y cancel s al 1 work done wit hin a 
transaction (since the begin transaction st at ement was execut ed). 



REVOKE 



REVOKE role FROM user; 



or 



REVOKE {object_priv | ALL [PRIVILEGES] } 
[, {object_priv | ALL [PRIVILEGES]} ] ... 
ON [ schema .] object 

FROM {user | role | PUBLIC} [, {user | role | PUBLIC}] ... 



revoke command removes a dat aba se pr ivil ege from a u ser , whet her it be a syst em 
pr ivil ege or a role. 



SELECT 



SELECT [DISTINCT | ALL] 



select st at ement is t he beginning of each data r et r ieval st at ement . The modifier 
distinct specifiesuniquevaluesandpreventsduplicates. all isthedefault and allows 
dupl icat es. 

SET TRANSACTION 

SQL> SET TRANSACTION (READ ONLY | USE ROLLBACK SEGMENT) ; 

set transaction enablesthe user to specify when a transaction should begin. The read 
only opt ion locksa set of recordsuntil thetransaction endstoensurethat thedata is 
not changed. 

UNION 

UNION 

union statement returnsall theelementsoftwo select st at ement s. 

WHERE 

WHERE <search_cond> 

where st at ement 1 imit s the rowsretrieved to those meet in g the search condition. 
* getsall the columnsof a particular table. 
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- Appendix B - 
Source Code Listings for the C++ Program 

Used on Day 14 

// tyssqvw.h : interface of the CTyssqlView class 

// 

///////////////////////////////////////////////////////////////////////////// 
class CTyssqlSet; 

class CTyssqlView : public CRecordView 
{ 

protected: // create from serialization only 
CTyssqlView ( ) ; 

DECLARE_DYNCREATE (CTyssqlView) 

public : 

// { { AFX_DATA (CTyssqlView) 
enum { IDD = IDD_TYSSQL_FORM }; 
CTyssqlSet* m_pSet; 
// } }AFX_DATA 

/ / Attributes 
public : 

CTyssqlDoc* GetDocument ( ) ; 

// Operations 
public : 

virtual CRecordset* OnGetRecordset ( ) ; 

// Implementation 
public : 

virtual -CTyssqlView () ; 



#ifdef _DEBUG 

virtual void AssertValid ( ) const; 

virtual void Dump (CDumpContext & dc) const; 
#endif 

protected : 

virtual void DoDataExchange (CDataExchange* pDX) ; // DDX/DDV support 
virtual void Onlnit ialUpdate ( ) ; // called first time after 
construct 

// Generated message map functions 
protected : 

// { { AFX_MSG (CTyssqlView) 

// NOTE - the ClassWizard will add and remove member functions 

here . 

// DO NOT EDIT what you see in these blocks of generated 

code ! 

// } }AFX_MSG 
DECLARE_MESSAGE_MAP () 

}; 

#ifndef _DEBUG // debug version in tyssqvw.cpp 
inline CTyssqlDoc* CTyssqlView :: GetDocument ( ) 

{ return (CTyssqlDoc* ) m_pDocument ; } 
#endif 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

// tyssql.h : main header file for the TYSSQL application 

// 

#ifndef AFXWIN_H 

terror include 'stdafx.h' before including this file for PCH 
#endif 

#include "resource. h" // main symbols 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II CTyssqlApp: 

// See tyssql.cpp for the implementation of this class 
// 

class CTyssqlApp : public CWinApp 
{ 

public : 

CTyssqlApp ( ) ; 

/ / Overrides 

virtual BOOL Init Instance () ; 

// Implementation 

// { { AFX_MSG (CTyssqlApp) 
afx_msg void OnAppAbout ( ) ; 

// NOTE - the ClassWizard will add and remove member functions 

here . 



// DO NOT EDIT what you see in these blocks of generated 

code ! 

// } }AFX_MSG 
DECLARE_MESSAGE_MAP () 

}; 



// tyssqset.h : interface of the CTyssqlSet class 



class CTyssqlSet : public CRecordset 
{ 

DECLARE_DYNAMIC (CTyssqlSet) 
public : 

CTyssqlSet (CDatabase* pDatabase = NULL) ; 

// Field/Param Data 

// { { AFX_FIELD (CTyssqlSet, CRecordset) 

CSt ring m_NAME; 

CSt ring m_ADDRESS; 

CString m_STATE; 

CString m_ZIP; 

CString m_PHONE; 

CString m_REMARKS; 

// } }AFX_FIELD 

// Implementation 
protected : 

virtual CString GetDef aultConnect ( ) ; // Default connection 

string 

virtual CString GetDef ault SQL () ; // default SQL for Recordset 

virtual void DoFieldExchange (CFieldExchange* pFX) ; // RFX 

support 

}; 

// tyssqdoc.h : interface of the CTyssqlDoc class 
// 



class CTyssqlDoc : public CDocument 
{ 

protected: // create from serialization only 
CTyssqlDoc ( ) ; 

DECLARE_DYNCREATE (CTyssqlDoc) 

// Attributes 
public : 

CTyssqlSet m_tyssqlSet; 

// Operations 
public : 



// Implementation 



public : 

virtual -CTyssqlDoc () ; 
#ifdef _DEBUG 

virtual void AssertValid ( ) const; 

virtual void Dump (CDumpContext & dc) const; 
#endif 

protected : 

virtual BOOL OnNewDocument ( ) ; 

// Generated message map functions 
protected : 

// { { AFX_MSG (CTyssqlDoc) 

// NOTE - the ClassWizard will add and remove member functions 

here . 

// DO NOT EDIT what you see in these blocks of generated 

code ! 

// } }AFX_MSG 
DECLARE_MESSAGE_MAP () 

}; 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

11 stdafx.h : include file for standard system include files, 

// or project specific include files that are used frequently, but 

// are changed infrequently 

// 

#include <afxwin.h> // MFC core and standard components 

#include <afxext.h> // MFC extensions (including VB) 

#include <afxdb.h> // MFC database classes 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 { { NO_DEPENDENCIES } } 

// App Studio generated include file. 



// Used by TYSSQL.RC 

// 

#define I D R_MA I NF RAME 2 

#define IDD_ABOUTBOX 100 

#define IDD_TYSSQL_FORM 101 

#define IDP_FAILED_OPEN_DATABASE 103 

#define IDC_NAME 1000 

#define IDC_ADDRESS 1001 

#define IDC_STATE 1002 

#define IDC_ZIP 1003 



// Next default values for new objects 

// 

#ifdef APSTUDIO_INVOKED 

#ifndef APSTUDIO_READONLY_SYMBOLS 



#define _APS_NEXT_RESOURCE_VALUE 102 

#define _APS_NEXT_COMMAND_VALUE 32771 

#define _APS_NEXT_CONTROL_VALUE 1004 

#define _APS_NEXT_SYMED_VALUE 101 



#endif 
#endif 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

// mainfrm.h : interface of the CMainFrame class 
// 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

class CMainFrame : public CFrameWnd 
{ 

protected: // create from serialization only 
CMainFrame ( ) ; 

DECLARE_DYNCREATE (CMainFrame) 

// Attributes 
public : 

// Operations 
public : 

// Implementation 
public : 

virtual -CMainFrame () ; 
#ifdef _DEBUG 

virtual void AssertValid ( ) const; 

virtual void Dump (CDumpContext & dc) const; 
#endif 

protected: // control bar embedded members 
CStatusBar m_wndStatusBar ; 
CToolBar m_wndToolBar; 

// Generated message map functions 
protected : 

// { { AFX_MSG (CMainFrame) 

afx_msg int OnCreate (LPCREATESTRUCT lpCreateSt ruct ) ; 

// NOTE - the ClassWizard will add and remove member functions 

here . 

// DO NOT EDIT what you see in these blocks of generated 

code ! 

// } }AFX_MSG 
DECLARE_MESSAGE_MAP () 

}; 

///////////////////////////////////////////////////////////////////////////// 

// tyssqvw.cpp : implementation of the CTyssqlView class 

// 

#include "stdafx.h" 
#include "tyssql.h" 

#include "tyssqset.h" 
#include "tyssqdoc.h" 



#include "tyssqvw.h" 



#ifdef _DEBUG 
#undef THIS_FILE 

static char BASED_CODE THIS_FILE[] = FILE ; 

#endif 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
/ I CTyssqlView 

IMPLEMENT_DYNCREATE (CTyssqlView, CRecordView) 

BE G I N_ME S S AGE_MAP (CTyssqlView, CRecordView) 
//{ { AF X_M S G_MAP (CTyssqlView) 

// NOTE - the ClassWizard will add and remove mapping macros 

here . 

// DO NOT EDIT what you see in these blocks of generated 

code ! 

// } }AFX_MSG_MAP 
END_MESSAGE_MAP () 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
/ I CTyssqlView construction/destruction 

CTyssqlView: : CTyssqlView ( ) 

: CRecordView (CTyssqlView: : IDD) 

{ 

// { { AFX_DATA_INIT (CTyssqlView) 
m_pSet = NULL; 
//} }AFX_DATA_INIT 

// TODO: add construction code here 

} 

CTyssqlView: : -CTyssqlView ( ) 

{ 

} 

void CTyssqlView :: DoDataExchange (CDataExchange* pDX) 
{ 

CRecordView: : DoDataExchange (pDX) ; 
//{ { AFX_DATA_MAP (CTyssqlView) 

DDX_FieldText (pDX, IDC_ADDRESS, m_pSet->m_ADDRESS , m_pSet); 
DDX_FieldText (pDX, IDC_NAME, m_pSet->m_NAME , m_pSet); 
DDX_FieldText (pDX, IDC_STATE, m_pSet->m_STATE , m_pSet); 
DDX_FieldText (pDX, IDC_ZIP, m_pSet->m_Z IP , m_pSet) ; 
/ / } } AFX_DATA_MAP 

} 

void CTyssqlView: : Onlnit ialUpdate () 
{ 

m_pSet = &GetDocument ( ) ->m_tyssqlSet ; 
CRecordView: : Onlnit ialUpdate () ; 



} 



1 1 1 1 1 1 1 1 / 1 1 1 1 1 1 1 1 1 1 1 / 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

II CTyssqlView diagnostics 
#ifdef _DEBUG 

void CTyssqlView :: AssertValid ( ) const 
{ 

CRecordView: : AssertValid ( ) ; 

} 

void CTyssqlView :: Dump (CDumpContext & dc) const 
{ 

CRecordView: :Dump (dc) ; 

} 

CTyssqlDoc* CTyssqlView :: GetDocument ( ) // non-debug version is inline 
{ 

ASSERT (m_pDocument->IsKindOf (RUNTIME_CLASS (CTyssqlDoc) ) ) ; 
return (CTyssqlDoc* ) m_pDocument ; 

} 

#endif //_DEBUG 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II CTyssqlView database support 

CRecordset* CTyssqlView: : OnGetRecordset () 
{ 

return m_pSet; 

} 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II CTyssqlView message handlers 

// tyssqset.cpp : implementation of the CTyssqlSet class 
// 

#include "stdafx.h" 
#include "tyssql.h" 
#include "tyssqset.h" 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II CTyssqlSet implementation 

IMPLEMENT_DYNAMIC (CTyssqlSet, CRecordset) 

CTyssqlSet: :CTyssqlSet (CDatabase* pdb) 
: CRecordset (pdb) 

{ 

// { { AFX_FIELD_INIT (CTyssqlSet) 

m_NAME = ""; 

m_ADDRESS = ""; 

m_STATE = ""; 

m_ZIP = ""; 

m_PHONE = ""; 

m_RE MARKS = ""; 



m_nFields = 6; 

// } } AFX_FIELD_INIT 

} 

CString CTyssqlSet: : GetDef aultConnect () 
{ 

return "ODBC; DSN=TYSSQL; " ; 

} 

CString CTyssqlSet: : GetDef ault SQL ( ) 
{ 

return "SELECT * FROM CUSTOMER ORDER BY NAME"; 

} 

void CTyssqlSet :: DoFieldExchange (CFieldExchange* pFX) 
{ 

// { { AFX_FIELD_MAP (CTyssqlSet) 

pFX->SetFieldType (CFieldExchange: : outputColumn) ; 

RFX_Text (pFX, "NAME", m_NAME); 

RFX_Text (pFX, "ADDRESS", m_ADDRESS ) ; 

RFX_Text (pFX, "STATE", m_STATE); 

RFX_Text (pFX, "ZIP", m_ZIP) ; 

RFX_Text (pFX, "PHONE", m_PHONE); 

RFX_Text (pFX, "REMARKS", m_RE MARKS ) ; 

//} }AFX_FIELD_MAP 

} 

// tyssql.cpp : Defines the class behaviors for the application. 

// 

#include "stdafx.h" 
#include "tyssql.h" 

#include "mainfrm.h" 
#include "tyssqset.h" 
#include "tyssqdoc.h" 
#include "tyssqvw.h" 

#ifdef _DEBUG 
#undef THIS_FILE 

static char BASED_CODE THIS_FILE[] = FILE ; 

#endif 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II CTyssqlApp 

BE G I N_ME S S AGE_MAP (CTyssqlApp, CWinApp) 
//{ { AF X_M S G_MAP (CTyssqlApp) 
ON_COMMAND ( ID_APP_ABOUT , OnAppAbout) 

// NOTE - the ClassWizard will add and remove mapping macros 

here . 

// DO NOT EDIT what you see in these blocks of generated 

code ! 

// } }AFX_MSG_MAP 
END_MESSAGE_MAP () 



I / 1 1 1 / 1 1 1 1 1 / 1 1 1 1 1 / 1 / 1 / 1 1 1 / 1 1 1 1 1 1 1 / 1 1 1 1 1 1 1 / 1 / 1 1 1 1 1 / 1 1 1 1 1 1 1 / 1 / 1 1 1 1 1 / 1 / 1 1 1 1 1 1 1 / 1 

II CTyssqlApp construction 

CTyssqlApp : : CTyssqlApp ( ) 
{ 

// TODO: add construction code here, 

// Place all significant initialization in Initlnstance 

} 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II The one and only CTyssqlApp object 

CTyssqlApp NEAR theApp; 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
/ I CTyssqlApp initialization 

BOOL CTyssqlApp :: Initlnstance ( ) 
{ 

// Standard initialization 

// If you are not using these features and wish to reduce the size 
// of your final executable, you should remove from the following 
// the specific initialization routines you do not need. 

SetDialogBkColor ( ) ; // Set dialog background color to gray 

LoadStdProf ileSett ings ( ) ; // Load standard INI file options 
(including MRU) 

// Register the application's document templates. Document 
templates 

// serve as the connection between documents, frame windows and 
views . 

CSingleDocTemplate* pDocTemplate; 
pDocTemplate = new CSingleDocTemplate ( 

I D R_MA I NF RAME , 

RUN T I ME_C LASS (CTyssqlDoc) , 

RUNTIME_CLASS (CMainFrame) , // main SDI frame window 

RUNTIME_CLASS (CTyssqlView) ) ; 
AddDocTemplate (pDocTemplate) ; 

// create a new (empty) document 
OnFileNew ( ) ; 

if (m_lpCmdLine [0] != *\0*) 
{ 

// TODO: add command line processing here 

} 

return TRUE; 

} 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
/ I CAboutDlg dialog used for App About 



class CAboutDlg : public CDialog 
{ 

public : 

CAboutDlg () ; 

/ / Dialog Data 

// { { AFX_DATA (CAboutDlg) 
enum { IDD = IDD_ABOUTBOX } ; 
// } }AFX_DATA 

// Implementation 
protected : 

virtual void DoDataExchange (CDataExchange* pDX) ; // DDX/DDV 

support 

// { { AFX_MSG (CAboutDlg) 

//No message handlers 
// } }AFX_MSG 
DECLARE_MESSAGE_MAP () 

}; 

CAboutDlg: : CAboutDlg () : CDialog (CAboutDlg :: IDD) 
{ 

// { { AFX_DATA_INIT (CAboutDlg) 
//} }AFX_DATA_INIT 

} 

void CAboutDlg :: DoDataExchange (CDataExchange* pDX) 
{ 

CDialog: : DoDataExchange (pDX) ; 
//{ { AFX_DATA_MAP (CAboutDlg) 
/ / } } AFX_DATA_MAP 

} 

BE G I N_ME S S AGE_MAP (CAboutDlg, CDialog) 

//{ { AF X_M S G_MAP (CAboutDlg) 
//No message handlers 

// } }AFX_MSG_MAP 
END_MESSAGE_MAP () 

/ / App command to run the dialog 
void CTyssqlApp: : OnAppAbout () 
{ 

CAboutDlg aboutDlg; 
aboutDlg.DoModal () ; 

} 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
// CTyssqlApp commands 

// tyssqdoc.cpp : implementation of the CTyssqlDoc class 
// 

#include "stdafx.h" 
#include "tyssql.h" 



#include "tyssqset.h" 



#include "tyssqdoc.h" 



#ifdef _DEBUG 
#undef THIS_FILE 

static char BASED_CODE THIS_FILE[] = FILE ; 

#endif 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II CTyssqlDoc 

IMPLEMENT_DYNCREATE (CTyssqlDoc, CDocument) 

BEGIN_MESSAGE_MAP (CTyssqlDoc, CDocument) 
// { { AF X_M S G_MAP (CTyssqlDoc) 

// NOTE - the ClassWizard will add and remove mapping macros 

here . 

// DO NOT EDIT what you see in these blocks of generated 

code ! 

// } }AFX_MSG_MAP 
END_MESSAGE_MAP () 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II CTyssqlDoc construction/destruction 

CTyssqlDoc: :CTyssqlDoc () 
{ 

// TODO: add one-time construction code here 

} 

CTyssqlDoc : : -CTyssqlDoc ( ) 

{ 

} 

BOOL CTyssqlDoc :: OnNewDocument ( ) 
{ 

if (! CDocument :: OnNewDocument () ) 
return FALSE; 

// TODO: add reinitialization code here 

// (SDI documents will reuse this document) 

return TRUE; 

} 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II CTyssqlDoc diagnostics 

#ifdef _DEBUG 

void CTyssqlDoc :: AssertValid ( ) const 
{ 

CDocument: : AssertValid ( ) ; 

} 

void CTyssqlDoc :: Dump (CDumpContext & dc) const 
{ 

CDocument : : Dump (dc) ; 



} 

#endif //_DEBUG 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11 CTyssqlDoc commands 

// stdafx.cpp : source file that includes just the standard includes 
// stdafx.pch will be the pre-compiled header 

// stdafx.obj will contain the pre-compiled type information 
#include "stdafx.h" 

// mainfrm.cpp : implementation of the CMainFrame class 

// 

#include "stdafx.h" 
#include "tyssql.h" 

#include "mainfrm.h" 

#ifdef _DEBUG 
#undef THIS_FILE 

static char BASED_CODE THIS_FILE[] = FILE ; 

#endif 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II CMainFrame 

IMPLEMENT_DYNCREATE (CMainFrame, CFrameWnd) 

BEGIN_MESSAGE_MAP (CMainFrame, CFrameWnd) 
//{ { AF X_M S G_MAP (CMainFrame) 

// NOTE - the ClassWizard will add and remove mapping macros 

here . 

// DO NOT EDIT what you see in these blocks of generated 

code ! 

ON_WM_CREATE ( ) 

// } }AFX_MSG_MAP 
END_MESSAGE_MAP () 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II arrays of IDs used to initialize control bars 

/ / toolbar buttons - IDs are command buttons 

static UINT BASED_CODE buttons [ ] = 

{ 

// same order as in the bitmap 'toolbar.bmp' 

ID_EDIT_CUT, 

ID_EDIT_COPY, 

ID_EDIT_PASTE, 

ID_SEPARATOR, 
ID_FILE_PRINT, 

ID_SEPARATOR, 
I D_RE C ORD_F I R S T , 
ID_RECORD_PREV, 
ID_RECORD_NEXT, 



I D_RE C ORD_L AS T , 

ID_SEPARATOR, 
ID_APP_ABOUT, 

}; 

static UINT BASED_CODE indicators [ ] = 
{ 

ID_SEPARATOR, // status line indicator 

ID_INDICATOR_CAPS, 

I D_I ND I C ATOR_NUM , 

ID_INDICATOR_SCRL, 

}; 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II CMainFrame construction/destruction 

CMainFrame : : CMainFrame ( ) 
{ 

// TODO: add member initialization code here 

} 

CMainFrame : : -CMainFrame ( ) 

{ 

} 

int CMainFrame: :OnCreate (LPCREATESTRUCT lpCreateSt ruct ) 
{ 

if (CFrameWnd : : OnCreate ( lpCreateSt ruct ) == -1) 
return -1; 

if ( !m_wndToolBar . Create (this) || 

! m_wndToolBar . LoadBitmap ( IDR_MAINFRAME ) | | 
! m_wndToolBar . Set But tons (buttons , 
sizeof (buttons) /sizeof (UINT) ) ) 

{ 

TRACE ( "Failed to create toolbar\n"); 
return -1; // fail to create 

} 

if (! m_wndStatusBar . Create (this ) | | 

! m_wndStatusBar . Set Indicators (indicators , 
sizeof (indicators) /sizeof (UINT))) 

{ 

TRACE ( "Failed to create status bar\n"); 
return -1; // fail to create 

} 

return 0; 

} 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II CMainFrame diagnostics 

#ifdef _DEBUG 

void CMainFrame : :AssertValid ( ) const 



CFrameWnd: : AssertValid ( ) ; 



} 



void CMainFrame : : Dump (CDumpContext & dc) const 
{ 

CFrameWnd: :Dump (dc) ; 

} 

#endif //_DEBUG 



CMainFrame message handlers 



e 
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- Appendix C - 
Source Code Listings for the Delphi 
Program Used on Day 14 

program Tyssql; 
uses 
Forms , 

Unitl in 'UNIT1.PAS' {Forml}, 

Unit2 in ' UNIT2 . PAS ' {Form2}; 
{$R *.RES} 
begin 

Application . CreateForm (TForm2 , Form2) ; 
Application . CreateForm (TForml , Forml) ; 
Application . Run; 
end . 

unit Unitl; 

interface 

uses 

SysUtils, WinTypes, WinProcs, Messages, Classes, Graphics, Controls, 
Forms, Dialogs; 
type 

TForml = class (TForm) 
private 

{ Private declarations } 
public 

{ Public declarations } 
end; 
var 

Forml: TForml; 
implementation 
{$R * . DFM } 
end . 

unit Unit2; 



interface 
uses 

SysUtils, WinTypes, WinProcs, Messages, Classes, Graphics, Controls, 
StdCtrls, Forms, DBCtrls, DB, DBGrids, DBTables, Grids, Mask, 

ExtCtrls; 

type 

TForm2 = class (TForm) 

ScrollBox: TScrollBox; 

Label 1: TLabel; 

EditPARTNUM: TDBEdit; 

Label2: TLabel; 

EditDESCRIPTION : TDBEdit; 

Label3: TLabel; 

EditPRICE: TDBEdit; 

DBGridl: TDBGrid; 

DBNavigator: TDBNavigator; 

Panell: TPanel; 

DataSourcel: TDataSource; 

Panel2: TPanel; 

Panel3: TPanel; 

Queryl : TQuery; 

Query2 : TQuery; 

DataSource2 : TDataSource; 

procedure FormCreate ( Sender : TObject) ; 
private 

{ private declarations } 
public 

{ public declarations } 
end; 
var 

Form2: TForm2; 
implementation 
{$R * . DFM } 

procedure TForm2 . FormCreate ( Sender : TObject); 
begin 

Queryl . Open; 

Query2 . Open; 
end; 
end . 



e 



Previous Chapter 




J* Contents 



MACMILLAN COMPUTER PUBLISHING USA 
Jl A VIACOM COMPANY 



© Copyright , Mac mil 1 an Comput er Publ ishing. Al 1 r ight s reserved. 



SAMS 

PUBLISHING 

Teach Yourself SQL in 21 Days, Second 

Edition 



Previous Chapter I -> Next Chapter I J* Contents 



- Appendix D - 
Resources 

Books 

• Developing Sybase Applications 

Imprint : Sams 

Aut hor : Daniel J.Worden 

ISBN: 0-672-30700-6 

• Sybase Developer's Guide 

Imprint : Sams 

Aut hor : Daniel J.Worden 

ISBN: 0-672-30467-8 

• Microsoft SQL Server 6.5 Unleashed, 2E 
Imprint : Sams 

Aut hor : David Sol omon , Ray Rankin s, et al . 
ISBN: 0-672-30956-4 

• Teach Yourself Delphi in 21 Days 
Imprint : Sams 

Author: Andrew Wozniewicz 
ISBN: 0-672-30470-8 



• Delphi Developer's Guide 
Imprint : Sams 

Authors: Steve Teixeira and Xavier Pacheco 
ISBN: 0-672-30704-9 

• Delphi Programming Unleashed 

Imprint : Sams 

Aut hor : Char 1 ie Cal ver t 

ISBN: 0-672-30499-6 

• Essential Oracle 7.2 

Imprint : Sams 

Aut hor : Tom Luer s 

ISBN: 0-672-30873-8 

• Developing Personal Oracle7 for Windows 95 Applications 

Imprint : Sams 

Author: David Lockman 

ISBN: 0-672-31025-2 

• Teach Yourself C+ + Programming in 21 Days 

Imprint : Sams 

Aut hor : Jesse Liber t y 

ISBN: 0-672-30541-0 

• Teach Yourself Tansact-SQL in 21 Days 
Imprint : SAMS 

Author:Bennett Wm. McEwan and David Solomon 
ISBN: 0-672-31045-7 

• Teach Yourself PL/SQL in 21 Days 
Imprint : SAMS 

Author: Tom Luer s, Timothy At wood, and Jonathan Gennick 
ISBN: 0-672-31123-2 

Please check the Information SuperLibrary at www.mcp.com for further information 
and new r el eases. 



Magazines 



• DBMS 

P.O Box 469039 
Escondido,CA 92046-9039 
800-334-8152 

• Oracle Magazine 

500 Or acl e Parkway 

Box 659510 Redwood Shores, CA 94065-1600 
415-506-5304 

Internet URLs for the Keyword SQL 

• http : //www. aslaninc . com/ 

Asl an Comput ing Inc.: Special izes in SQL da t abases, Windows devel opment tools, 
Windows NT networking, and Web services. 

• http : //www. radix . net/~ablaze/ 

Abl aze Business Syst ems, Inc.: A 1 ea ding Microsoft Sol ut ion Provider special izing 
in Visual Basic, MS Server, PowerBuilder, and the Internet. 

• http : //www . f ourqen . com/ 

Four Gen: Open systems software supporting Windows, 4GL, UNIX, SQL, and OLE 
st andar ds. 

• http : //www. innovisionl . com/ steelep4/ddi . html 

Digit a 1 Dr eamshop: Providersof innovative cl ient /server appl icat ions, comput er 
graphics services, and commercial soft ware programming in Visual Basic, Access, 
Transact -SQL, C++, and Delphi. 

• http : //www . novalink . com/bachman/ index . html 

Bach man In for mat ion Syst ems: Vendor of data base design toolsfor Sybase and 
Microsoft SQL Server dat abases and ot her devel opment t ool s. 



• http : / / www . everyware . com/ 



EveryWare Devel opment Corp.: Devel oper s of But 1 er SQL, the SQL da t abase 
server for Macintosh. 

• http : / / www . edb . com/ nb/ index . html 

Net base: Net base provides a 1 ow-cost cl ient /server SQL da t abase for UNIX. 

• http : //www . quadbase . com/ quadbase . htm 

Quadbase: Quadbase -SQL is a high-performance, ful 1 -featured, industrial - 
strength SQL r el at ional DBMS. 

• http : //www . saqus . com/ 

Software AG of North America (SAGNA): Devel ops and market s open, 
mul t ipl at for m product sol ut ions in the areas of dist r ibut ed comput ing (ENTIRE), 
appl icat ion engineering (NATURAL), SQL querying and report ing (ESPERANT), 
da t abase management (AD ABAS), and data warehousing. 

• http: //www.nis . net/sqlpower/ 

Sql Power Tool s: Second-gen era t ion tool s for SQL developers and database 
administ r at or s. 

• http : //world, std. com/ ~encrwiz/ 

Engl ish Wizard: Engl ish Wizar d t r an si at es pi a in Engl ish in t o SQL for access t o 
your dat abase. 

• http : / / www . microsoft . com/ SQL/ 
Microsoft . 

• http : //www. jcc . com/ sql_stnd. html 

SQL Standards: The central source of information about the SQL standards 
process and it s current state. 



• http : / / www . Sybase . com/WWW/ 



Connecting to Sybase SQL Server via the World Wide Web. 
• http : //www . ncsa . uiuc . edu/SDG/People/jason/pub/qsql/starthere . html 



GSQL: A Mosaic-SQL gateway. 



FTP Sites 



• ftp : / / ftp . cc . qat ech . edu/pub/ qvu/www/ pit kow/ qsql-oracle/ oracle-backend . html 



GSQL: Oracle Backend. 



Newsgroups 



• news : comp . databases . oracle 



Usenet: The SQL database product s of the Oracle Corporation 



• news : comp . databases . Sybase 



Usenet : Impl ementationsof the SQL Server 
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- Appendix F - 
Answers to Quizzes and Exercises 

Day 1, "Introduction to SQL" 

Quiz Answers 

1. What makes SQL a nonprocedural language? 

SQL det ermines what shouldbedone,not how it should be done. The data base 
must impl ement the SQL r equest . This feat ur e is a big pi u s in cr oss-pl atform, cross- 
language devel opment . 

2. How can you tell whether a database is truly relational? 
Appl y Dr.Codd's 12 (we know there are 13) rul es. 

3. What can you do with SQL? 

SQL enabl es you to sel ect , insert , modify, and del et e the in for mat ion in a 
da t abase; perform syst em secur it y funct ions and set u ser per mission s on tables and 
databases; handle online transaction processing within an appl icat ion ; cr eat e 
stored procedures and triggers to reduce application coding; and transfer data 
between different databases. 

4. Name the process that separ at es dat a int o dist inct , unique set s. 

Normal ization reducesthe amount of repetition and compl exity of the structure 
of t he pr eviou s 1 evel . 



Exercise Answer 

Det ermine whether the data base you useat work or at home is truly relational. 
(On your own.) 

Day 2, "Introduction to the Query: The SELECT 
Statement" 

Quiz Answers 

1. Do the following statementsreturn the same or different out put: 

SELECT * FROM CHECKS; 
select * from checks;? 

Theonlydifferencebetweenthetwostatementsisthat one statement is in 
lowercase and the other uppercase. Case sen sit ivit y is not normal 1 y a fact or in 
the syntax of SQL. However, be aware of capitalization when deal in g with data. 

2. None of the following querieswork.Why not? 
a. Select * 

The FROM cl a use is missing. The two mandatory component sofa select st at ement 
are the select and from. 



b. Select * from checks 

The semicol on, which identifies the end of a SQL statement,is missing. 
C . Select amount name payee FROM checks ; 

You need a comma between each column name: Select amount, name, payee from 
checks; 

3. Which of the following SQL statements will work? 



a. select * 
from checks; 



b. select *fromchecks; 

C. select * from checks 

/ 



Al 1 the above work. 



Exercise Answers 



1. Using the checks table fromearlier today, write a query to return just the 
check numbers and the remarks. 

SELECT CHECK* , REMARKS FROM CHECKS; 

2. Rewritethequeryfromexercise 1 so that theremarkswill appear a s t he f ir st 
column in your query re su Its. 

SELECT REMARKS, CHECK* FROM CHECKS; 

3. Using the checks table,write a query to return all the unique remarks. 

SELECT DISTINCT REMARKS FROM CHECKS; 



Day 3, "Expressions, Conditions, and Operators 



Quiz Answers 



Use the friends table to answer the following quest ions. 



LASTNAME 



FIRSTNAME 



AREACODE PHONE 



ST ZIP 



BUNDY 

MEZA 

MERRICK 

MAST 

BULHER 

PERKINS 

BOSS 



AL 
AL 
BUD 
JD 

FERRIS 

ALTON 

SIR 



100 
200 
300 
381 
345 
911 
204 



555- 
555- 
555- 
555- 
555- 
555- 
555- 



■1111 IL 
2222 UK 
■6666 CO 
■6767 LA 
■3223 IL 
■3116 CA 
■2345 CT 



22333 

80212 
23456 
23332 
95633 
95633 



l.Write a query that returnseveryone in the data base whose last name begin s 
with m. 

SELECT * FROM FRIENDS WHERE LASTNAME LIKE ' M% ' ; 



2. Writ e a query that returnseveryone who livesin Illinoiswith a first name of 



AL. 



SELECT * FROM FRIENDS 
WHERE STATE = ' IL ' 
AND FIRSTNAME = 'AL'; 



3. Given two t abl es (parti and part2) containing columnsnamed partno, how 
would you find out which part number s ar e in bot h t abl es? Writ e the query. 

Use the intersect. Remember that intersect returnsrows common to both queries. 

SELECT PARTNO FROM PARTI 
INTERSECT 

SELECT PARTNO FROM PART 2 ; 

4. What shorthand could you use instead of where a >= 10 and a <=30? 

WHERE a BETWEEN 10 AND 30; 

5. What will t his query ret urn ? 

SELECT FIRSTNAME 

FROM FRIENDS 

WHERE FIRSTNAME = 'AL' 

AND LASTNAME = 1 BULHER ' ; 

Nothingwill be returned, as bo thconditionsare not true. 

Exercise Answers 

1. Using the friends table,write a query that returnsthe following: 

NAME ST 



AL FROM IL 

INPUT: 

SQL> SELECT (FIRSTNAME || 'FROM') NAME, STATE 

2 FROM FRIENDS 

3 WHERE STATE = ' IL ' 

4 AND 

5 LASTNAME = ' BUNDY ' ; 

2. Using the friends table,write a query that returnsthe following: 

NAME PHONE 



MERRICK, BUD 300-555-6666 
MAST, JD 381-555-6767 
BULHER, FERRIS 345-555-3223 



INPUT: 



SQL>SELECT LASTNAME | | ' , ' | | FIRSTNAME NAME, 

2 AREACODE | | '-' | | PHONE PHONE 

3 FROM FRIENDS 

4 WHERE AREACODE BETWEEN 300 AND 400; 

Day 4, "Functions: Molding the Data You Retrieve" 

Quiz Answers 

1. Which function capitalizesthe first letter of a character string and makesthe 
rest 1 ower case? 

INITCAP 

2. Which functions are also known by the name ? 
Groupfunctions and aggregate functions are the same thing. 

3. Will t his query work? 

SQL> SELECT COUNT (LASTNAME) FROM CHARACTERS; 

Yes, it will return the total of rows. 

4. How about thisone? 

sql> SELECT SUM (LASTNAME) FROM CHARACTERS 

No, the query won't work because lastname is a character fie Id. 

5. Assuming that they are separate col umn s, which funct ion(s) woul d splice 
together FiRSTNAMEand lastname? 

The concat funct ion and the | | symbol . 

6. What doesthe answer 6meanfromthefollowing select? 
INPUT: 

SQL> SELECT COUNT (*) FROM TEAMSTATS; 
OUTPUT: 

COUNT (*) 

6 is the number of records in the table. 



7. Wil 1 t he fol 1 owing st at ement work? 



SQL> SELECT SUBSTR LASTNAME, 1 , 5 FROM NAME_TBL; 

No, missing () around lastname, 1, 5. Al so, a bet t er pi an is t o give the col umn an 
al ia s. The st at ement shoul d look 1 ike t his: 

SQL> SELECT SUBSTR ( LASTNAME ,1,5) NAME FROM NAME_TBL; 

Exercise Answers 

1. Using t oday's teamstats table,write a query to det ermine who is bat t ing under 
.25. (For the basebal 1 -chal 1 enged r eader , bat t ing average is hit s/ab.) 

INPUT: 

SQL> SELECT NAME FROM TEAMSTATS 
2 WHERE (HITS/AB) < .25; 

OUTPUT: 

NAME 

HAMHOCKER 
CASEY 

2. Using t oday's characters table,write a query that will return the following: 



1 row selected. 
INPUT: 

SQL> select substr (f irstname, 1 , 1) I I ' . ' I I 
substr (middlename, 1, 1) I I ' . ' I I 
substr (lastname, 1, 1) | | ' . ' INITIALS, code 

from characters 

where code = 32; 



OUTPUT: 



INITIALS 



CODE 
32 



K. A.P . 




Quiz Answers 



1. Which cl au se works ju st 1 ike like (<exp>%) ? 

STARTING WITH 

2. What is the function of the group BYclause, and what other clause does it act 
like? 

The group BYclause groups data re su It setsthat havebeenmanipulatedby 
variousfunctions.The group by cl au se act s 1 ike the order by cl au se in that it 
or der s t he r esul t s of t he query in theorder thecolumnsarelistedin the group 

BY. 

3. Will this select work? 

SQL> SELECT NAME, AVG (SALARY), DEPARTMENT 
FROM PAY_TBL 

WHERE DEPARTMENT = 'ACCOUNTING' 
ORDER BY NAME 

GROUP BY DEPARTMENT, SALARY; 

No, t he syn t ax is in cor r ect . The GROUP BY mu st come before t he order by. Al so, 
all t he sel ect ed col umn s mu st be 1 ist ed in t he group by. 

4. When u sing the having cl ause,do you alwayshave to use a group by a 1 so? 

Yes. 

5. Can you use order by on a column that is not one of the columnsin the select 
st at ement ? 

Yes, it is not necessar y t o u se t he select statement on a column that you put in 
t h e order by c 1 a u se . 

Exercise Answers 

1. Using the orgchart table fromthe preceding exampl es,find out how many people 
on each teamhave 30 or more daysof sick leave. 

Here is your baseline that showshow many folks are on each team. 
INPUT: 

SELECT TEAM, COUNT (TEAM) 
FROM ORGCHART 
GROUP BY TEAM; 



OUTPUT: 



TEAM COUNT 



COLLECTIONS 2 

MARKETING 3 

PR 1 

RESEARCH 2 



Compare it to the query that sol ves t he quest ion: 
INPUT: 

SELECT TEAM, COUNT (TEAM) 
FROM ORGCHART 
WHERE SICKLEAVE >=30 
GROUP BY TEAM; 

OUTPUT: 



TEAM COUNT 



COLLECTIONS 1 
MARKETING 1 
RESEARCH 1 



The out put shows t he number of people on each team wit h a sickleave bal a nee of 
30 days or more. 

2. Using the checks t abl e, wr it e a select that will return thefollowing: 
OUTPUT: 

CHECK* PAYEE AMOUNT 

1 MA BELL 150 

INPUT: 

SQL> SELECT CHECK#, PAYEE, AMOUNT 
FROM CHECKS 
WHERE CHECK# = 1; 

You can get the same re su Its in several ways. Can you thinkof some more? 



Day 6, "Joining Tables" 

Quiz Answers 



1. How many rowswould a two-tablejoin produce if one table had 50,000 rows and 
the other had 100,000? 

5,000,000,000 rows. 

2. What t ype of join appear s in the following select statement? 

select e.name, e . employee_id, ep. salary 
from employee_tbl e, 

employee_pay_tbl ep 
where e . employee_id = ep . employee_id; 

The preceding join is an equi-join . You are mat ching all the employee_ids in t he 
two t abl es. 

3. Wil 1 t he f ol 1 owing select statementswork? 

select name, employee_id, salary 
from employee_tbl e, 

employee_pay_tbl ep 
where employee_id = employee_id 
and name like ' %MITH ' ; 

No. The columns and tables are not pro perl y named. Remember column and table 
al iases. 

select e.name, e . employee_id, ep. salary 
from employee_tbl e, 

employee_pay_tbl ep 
where name like ' %MITH ' ; 

No. The join command is missing in the where cl a use. 

select e.name, e . employee_id, ep. salary 
from employee_tbl e, 

employee_pay_tbl ep 
where e . employee_id = ep . employee_id 
and e.name like ' %MITH ' ; 

Yes. The synt ax is correct . 

4. In the where clause,when joining the tables, should you do thejoin first or the 
condit ions? 

The joins should go before the conditions. 



5. In joining t abl es are you 1 imit ed to one-column jo in s, or can you join on more 
than one column? 



You can join on more than one column.You may be forced tojoin on multiple 
columnsdepending on what makes a row of data unique or the specific conditions 
you want to pi ace on the data to be retrieved. 

Exercise Answers 

1. In the sect ion on joining t abl es t o t hemsel ves, t he 1 ast exampl e returned two 
combinations. Rewrite the query so only one entry comes upfor each redundant 
part number . 

INPUT/OUTPUT: 

SELECT F.PARTNUM, F . DESCRIPTION, 

S . PARTNUM, S . DESCRIPTION 

FROM PART F, PART S 

WHERE F.PARTNUM = S. PARTNUM 

AND F. DESCRIPTION <> S . DESCRIPTION 

AND F. DESCRIPTION > S . DESCRIPTION 

PARTNUM DESCRIPTION PARTNUM DESCRIPTION 



7 6 ROAD BIKE 7 6 CLIPPLESS SHOE 

2. Rewrite the following query to make it more readable and shorter. 
INPUT: 

select orders . orderedon , orders . name , part . partnum, 

part. price, part . description from orders, part 
where orders .partnum = part. partnum and 
orders . orderedon 

between 'l-SEP-96' and '30-SEP-96' 
order by part .partnum; 

Answer: 

SQL> select o. orderedon ORDER_DATE, o.name NAME, p. partnum PART#, 
p. price PRICE, p . description DESCRIPTION 
from orders o, 
part p 

where o. partnum = p. partnum 

and o. orderedon like ' %SEP% ' 
order by ORDER_DATE; 



3. Fr om t he part table and the orders table,makeupa query that will return the 
fol 1 owing: 

OUTPUT: 

ORDEREDON NAME PARTNUM QUANTITY 



2-SEP-96 TRUE WHEEL 10 1 

Answer: 

select o.orderedon ORDEREDON, o.name NAME, p.partnum PARTNUM, 

0. quanity QUANITY 

from orders o, 
part p 

where o.partnum = p.partnum 
and o.orderedon like ' %SEP% ' ; 

Many oth er querieswill al so work. 

Day 7, "Subqueries: The Embedded SELECT 
Statement" 

Quiz Answers 

1. In the sect ion on nest ed subquer ies, t he sampl e subquer y ret urn ed several 
values: 

LE SHOPPE 
BIKE SPEC 
LE SHOPPE 
BIKE SPEC 
JACKS BIKE 

Some of these are duplicates.Why aren't these duplicatesin the final result set? 
The re su It set hasnodu pi icates because the query that called the subquer y 

SELECT ALL C . NAME , C. ADDRESS, C . STATE , C . Z IP 
FROM CUSTOMER C 
WHERE C . NAME IN 

returned only the rowswhere name was in t he 1 ist examined by the st at emen t in. 
Don't confusethis simpl e in st at ement wit h t he more compl ex join . 

2. Are the following statements true or false? 



The aggregate functions sum, count, min, max, and avg all return mu It iple values. 
False.They all return a single value. 

The maximum number of subqueries that can be nested is two. 
Fal se. The 1 imit is a funct ion of your impl ement at ion. 
Correlated subqueries are compl etely self-contained. 
False.Correlated subqueriesenableyou to use an out side reference. 

3. Wil 1 the fol 1 owing subqueries work using the orders table and the part t abl e? 
INPUT/OUTPUT: 



SQL> SELECT * 

FROM PART; 

PARTNUM DESCRIPTION PRICE 

54 PEDALS 54.25 

42 SEATS 24.50 

46 TIRES 15.25 

23 MOUNTAIN BIKE 350.45 

76 ROAD BIKE 530.00 

10 TANDEM 12 0 0.00 
6 rows selected. 



INPUT/OUTPUT: 



SQL> SELECT * 

FROM ORDERS; 



ORDEREDON 




NAME 




PARTNUM 


QUANITY 


REMARKS 


15-MAY- 


96 


TRUE 


WHEEL 


23 


6 


PAID 


19-MAY- 


96 


TRUE 


WHEEL 


76 


3 


PAID 


2-SEP- 


96 


TRUE 


WHEEL 


10 


1 


PAID 


3 0-JUN- 


96 


BIKE 


SPEC 


54 


10 


PAID 


3 0-MAY- 


96 


BIKE 


SPEC 


10 


2 


PAID 


3 0-MAY- 


96 


BIKE 


SPEC 


23 


8 


PAID 


17-JAN- 


96 


BIKE 


SPEC 


76 


11 


PAID 


17-JAN- 


96 


LE SHOPPE 


76 


5 


PAID 


1-JUN- 


96 


LE SHOPPE 


10 


3 


PAID 


1-JUN- 


96 


AAA 


BIKE 


10 


1 


PAID 


1-JUN- 


96 


AAA 


BIKE 


76 


4 


PAID 


1-JUN- 


96 


AAA 


BIKE 


46 


14 


PAID 


11-JUL- 


96 


JACKS BIKE 


76 


14 


PAID 



13 rows selected. 



a. SQL> SELECT * FROM ORDERS 

WHERE PARTNUM = 

SELECT PARTNUM FROM PART 

WHERE DESCRIPTION = ' TRUE WHEEL ' ; 



No. Missing the parenthesis around the subquery. 

b. SQL> SELECT PARTNUM 
FROM ORDERS 
WHERE PARTNUM = 
(SELECT * FROM PART 

WHERE DESCRIPTION = ' LE SHOPPE ' ) ; 

No. The SQL engine cannot correlateall thecolumnsinthe part t abl e wit h the 
oper at or =. 

C. SQL> SELECT NAME, PARTNUM 
FROM ORDERS 
WHERE EXISTS 
(SELECT * FROM ORDERS 
WHERE NAME = ' TRUE WHEEL ' ) ; 

Yes. This subquery is correct . 

Exercise Answer 

Writ e a query using the table orders to return all the names and orderedon d a t e s for 
every st or e that comes aft er jacks bike in the al phabet . 

INPUT/OUTPUT: 

SELECT NAME, ORDEREDON 
FROM ORDERS 
WHERE NAME > 
(SELECT NAME 
FROM ORDERS 

WHERE NAME = ' JACKS BIKE ' ) 

NAME ORDEREDON 



TRUE WHEEL 15-MAY-l 996 

TRUE WHEEL 1 9-MAY-l 9 9 6 

TRUE WHEEL 2-SEP-1996 

TRUE WHEEL 3 0-JUN-1996 

LE SHOPPE 17-JAN-1996 

LE SHOPPE l-JUN-1996 

Day 8, "Manipulating Data" 

Quiz Answers 



1. What is wrong with the following statement? 

DELETE COLLECTION; 

If you want to delete all recordsfromthe collection t abl e, you mu st use t he 
fol 1 owing synt ax: 

DELETE FROM COLLECTION; 

Keep in mind that thisstatement will delete all records. You can qual if y which 
recordsyou want to delete by using the following syntax: 

DELETE FROM COLLECTION 
WHERE VALUE = 12 5 

This statement would delete all recordswith a value of 125. 

2. What is wrong with the following statement? 

INSERT INTO COLLECTION SELECT * FROM TABLE_2 

Thisstatement wasdesignedtoinsert all therecordsfrom table_2 int o the 
collection t abl e. The main pr obi em her e is u sing t he into keyword wit h the 
insert statement.When copying data fromone table in to another table,you must 
use the following syntax: 

INSERT COLLECTION 
SELECT * FROM TABLE_2 ; 

Al so, remember that the data typesof the fieldsselected from table_2 mu st 
exactly match the data t ypes and order of the fieldswithin the collection t abl e. 

3. What is wrong with the following statement? 

UPDATE COLLECTION ("HONUS WAGNER CARD", 25000, "FOUND IT"); 

This st at ement confuses the update funct ion wit h t he insert funct ion . To update 
values in to the collections table,use the following syntax: 

UPDATE COLLECTIONS 

SET NAME = "HONUS WAGNER CARD", 

VALUE = 25000, 

REMARKS = "FOUND IT"; 

4. What would happen if you issued the following statement? 



SQL> DELETE * FROM COLLECTION; 



Nothing would be deleted because of incorrect syntax. The *is not required here. 

5. What would happen if you issued the following statement? 

SQL> DELETE FROM COLLECTION; 

Al 1 rows in the collection t abl e wil 1 be del et ed. 

6. What would happen if you issued the following statement? 

SQL> UPDATE COLLECTION 
SET WORTH = 555 
SET REMARKS = 'UP FROM 525'; 

All values in the collection table for the worth column are now 555, and all 
remarks in t he collection t abl enow say up from 525. Pr obabl y not a good t hing ! 

7. Wil 1 t he fol 1 owing SQL statement work? 

SQL> INSERT INTO COLLECTION 
SET VALUES = 900 
WHERE ITEM = ' STRING ' ; 

No.Thesyntaxisnot correct. The insert and the set do not go together. 

8. Will thefollowingSQLstatement work? 

SQL> UPDATE COLLECTION 
SET VALUES = 900 
WHERE ITEM = ' STRING ' ; 

Yes. This synt ax is correct . 

Exercise Answers 

1. Try inserting values with incorrect data types into a table. Note the errors and 
then insert values w it h correct data t ypes int o the same t abl e. 

Regardless of the impl ementation you are u sing, the errorsthat you receive 
should in die ate that the data you are try in g to insert is not compat ibl e wit h the 
dat a t ype that has been assigned to the column(s)of the table. 

2. Using your dat abase syst em, t r y export in g a table (or an entire database)to 



some ot her for mat . Then import the data back in to your database. Fa mil iar ize 
your sel f wit h t his capabil it y. Al so, expor t the t abl es t o anot her da t abase format 
if your DBMS support sthisfeature.Then use the other systemto open these files 
and examine t hem. 

See your database documentation for the exact syntax when exporting or 
importing data. You may want to delete all rowsfromyour table if you are 
performing r epeat ed import s.Alwaystest your expor t /import ut il it ies before using 
themon product ion data. If your tableshaveuniqueconstraintson columnsand 
you fail to truncate the data fromthose tables before import ,then you will be 
showered by unique constraint errors. 

Day 9, "Creating and Maintaining Tables" 

Quiz Answers 

1. True or Fal se: The alter database st at ement is oft en u sed t o modify an exist ing 
t abl e's struct ure. 

False. Most systems do not have an alter database command. The alter table 

command is used to modify an exist ing t abl e's st r uct ur e. 

2. True or Fal se: The drop table command isfunctionallyequivalent to the 
DELETE FROM <table_name> command. 

Fal se. The drop table command is not equivalent to the delete from 
<table_name> command. The drop table command compl et el y del et es t he t abl e 
along with its structure fromthe data base. The delete from. . . command r emoves 
onlytherecordsfromatable.Thetable'sstructureremainsinthedatabase. 

3. True or False: To add a new table to a data base, use the create table command. 
True. 

4. What is wrong with the following statement? 
INPUT: 

CREATE TABLE new_table ( 
ID NUMBER, 
FIELD 1 char (40) , 
FIELD2 char (80) , 
ID char (40) ; 

This st at ement has t wo pr obi ems. The fir st pr obi em is t hat t he name id is repeat ed 



within the table.Even though the data ty pes are different, reusing a field name 
within a t abl e is il 1 egal . The second probl em is that the closing parentheses are 
missing fromthe end of the statement. It should look 1 ike t his: 

INPUT: 

CREATE TABLE new_table ( 
ID NUMBER, 
FIELD 1 char (40) , 
FIELD2 char (80) ) ; 

5. What is wrong with the following statement? 
INPUT: 

ALTER DATABASE BILLS ( 
COMPANY char (80)); 

The command to modify a field'sdata type or length is the alter table command, 
not the alter database command. 

6. When a table is created, who is theowner? 

The owner of the new table would be whoever created the table. If you signed on 
asyour ID,then your ID would be the owner. If you signed on as SYSTEM, t hen 
SYSTEM would be the owner. 

7. If data in a character column hasvaryinglengths,what is the best choicefor 
the dat a t ype? 

VARCHAR2 is the be st choice. Here's what happen s wit h the char dat a t ype when the 
dat a 1 ength varies: 

INPUT/OUTPUT: 

SQL> SELECT * 

2 FROM NAME_TABLE; 

LAST_NAME FIRST_NAME 
JONES NANCY 
SMITH JOHN 
2 rows selected. 

SQL> SELECT LAST_NAME 

2 FROM NAME_TABLE 

3 WHERE LAST_NAME LIKE ' %MITH ' ; 



No rows selected. 



ANALYSIS: 

You were 1 ooking for smith, but smith doesexist in our table. The query finds 
smith because the col umn last_name is CHARand there are spaces after smith. The 
select st at ement did not ask for t hese spaces. Here's the correct statement to find 
smith: 

INPUT/OUTPUT: 

SQL> SELECT LAST_NAME 

2 FROM NAME_TABLE 

3 WHERE LAST_NAME LIKE ' %MITH% ' ; 

LAST_NAME 
SMITH 

1 row selected. 
ANALYSIS: 

By adding the %after mith, the select statement found smith andthespacesafter 
the n a me . 



TIP: When creating tables,plan your data typesto avoid thistype of 
situation.Be awareofhow your data t ypes act. If you allocate 30bytesfor 
a column and some values in the column contain fewer than 30 byt es, does 
t he par t icul ar data t ype pad spaces t o fil 1 up 30 byt es? If so, consider how 
thismay affect your select st ate ments. Know your data and its structure. 



8. Can you have dupl icat e t abl e names? 

Yes. Just aslong asthe owner or schema is not the same. 

Exercise Answers 

l.Add two tables to the bills dat aba se n amed bank and account_type u sing any 
format you 1 ike. The bank table shouldcontain in for mat ion about the bank fiel d 
used in the bank_accounts t abl e in the exampl es. The account_type t abl e shoul d 
contain information about t h e account_type f ie 1 d in t he bank_accounts t abl e 

also.Trytoreducethedata as much as possibl e. 

You shoul d u se the create table command t o make t he t abl es. Possibl e SQL 
statementswould look 1 ike t his: 



SQL> CREATE TABLE BANK 
2 ( ACCOUNT_ID ] 



NUMBER (30) 



NOT NULL, 
NOT NULL, 
NOT NULL, 
NOT NULL, 
NOT NULL, 
NOT NULL; 



BANKNAME 

ST_ADDRESS 

CITY 



STATE 



VARCHAR2 (30) 
VARCHAR2 (30) 
VARCHAR2 (15) 
CHAR(2) 



ZIP 



NUMBER (5) 



SQL> CREATE TABLE ACCOUNT_TYPE 



( ACCOUNT_ID NUMBER (30) 
SAVINGS CHAR (30), 

CHECKING CHAR (30); 



NOT NULL, 



2. With the five tables that you have cr eat ed-BiLLS, bank_accounts, company, 
bank, and ACCOUNT_TYPE--ch ange the table structure so that instead of using char 
fiel ds as keys, you use int eger id f iel ds as key s. 

SQL> ALTER TABLE BILLS DROP PRIMARY KEY; 

SQL> ALTER TABLE BILLS ADD (PRIMARY KEY (ACCOUNT_ID) ) ; 
SQL> ALTER TABLE COMPANY ADD (PRIMARY KEY (ACCOUNT_ID) ) ; 

3. Using your knowledge of SQL joins (see Day 6, "Joining Tabl es"), wr it e several 
queries t o join the tables in the bills database. 

Because we altered the tablesin the previousexercise and made the key field the 
account_id column,all thetablescan be joined by t his col umn . You canjoin the 
t abl es in any combinat ion ;you can even join all five tables. Don't forget to 
qualify your columns and tables. 



1. What wil 1 happen if a unique index is created on a nonunique field? 

Depending on which data base you are u sing, you will receive some t ype of error 
andnoindexat all will becreated.Theconstituent fieldsofauniqueindexmust 
form a unique value. 

2. Are the following statements true or false? 

Both views and indexes t ake up space in the dat abase and therefore must be 
factored in the planning of the database size. 



Day 10, "Creating Views and Indexes 



Quiz Answers 



Fal se. Onl y indexes t ake up physical space. 



If someone updates a table on which a view has been created,the view must have 
an identical update performed on it to see the same data. 

False.If someone updates a table,then the view will see the updated data. 

If you have the disk space and you really want to get your queries smoking, the 

more indexesthe better. 

Fal se. So met imes too many indexescan actually slow down your queries. 

3. Is the fol 1 owing create statement correct? 

SQL> create view credit_debts as 
(select all from debts 
where account_id = 4) ; 

No. You donot needtheparentheses;alsotheword all shoul d been an *. 

4. Is the fol 1 owing create statement correct? 

SQL> create unique view debts as 
select * from debts_tbl; 

No. There is no such thing as a unique view. 

5. Is the fol 1 owing create statement correct? 
SQL> drop * from view debts; 

No. The correct syntax is 

drop view debts; 

6. Is the fol 1 owing create statement correct? 

SQL> create index id_index on bills 
(account_id) ; 

Yes. This synt ax is correct . 

Exercise Answers 

1. Examine the database systemyou are using. Does it support views? What options 
are you allowed to use when creating a view?Write a simpl e SQL st at ement that 
wil 1 cr eat e a view using the appr opr iat e synt ax. Per for m some t r adit ional 
oper at ions such as select or delete and t hen drop the view. 



Check your impl ementat ion 's data dictionary for the proper tablestoqueryfor 
information on views. 

2. Examine the data base systemyou are using to det ermine how it support s indexes. 
You will undoubtedly have a wide range of options. Try out some of these options 
on a tablethat existswithin your data base. In particular,det ermine whether you 
are al 1 owed to cr eat e unique or clustered indexes on a t abl e wit hin your 

dat abase. 

Microsoft Accessallowsdevelopersto use graphical toolsto add indexesto a 
t abl e. These indexes can combine mul t ipl e fiel ds, and the sort order can al so be 
set gr aphical 1 y. Ot her sy st ems r equir e you tot ype the create index st at ement at 
a command 1 ine. 

3. If possibl e,locateatablethat has several thou sand records. Use a st opwat ch 
or cl ock to t ime various oper at ions again st the dat abase. Add some indexes and see 
whether you can not ice a per for mance improvement . Tr y to f ol 1 ow the t ips given 

t o you t oday . 

Indexes improve performance when the oper at ion returns a smal 1 subset of 
records. Asqueriesreturn a larger port ion of a table'srecords, the performance 
improvement gained by using indexesbecomesnegligible.Using indexescan even 
si ow down queries in some sit u at ions. 

Day 11, "Controlling Transactions" 

Quiz Answers 

1. When nest in g transact ion s, does issuing a rollback transaction command 
cancel the current transaction and roll back the batch of statements into the 
upper-level transaction? Why or why not? 

No. When nesting transactions, any rollback of a transaction cancel s all the 
transactionscurrently in progress. The effect of all thetransactionswill not 
truly be saved until the outer transaction has been committed. 

2. Can savepoint s be used to "save off " port ions of a t r an sact ion ? Why or why not? 
Yes. Savepoint s al 1 ow the programmer to save off st at ement s wit hin a 

tran sact ion. If desired, the tran sact ion can then be rolled back to this savepoint 
instead of to the beginning of the transaction. 

3. Can a commit command be used by it sel f or mu st it be embedded? 
A commit command can be issued by it sel f or in the t r an sact ion . 



4. If you issue the commit command and t hen discover a mist ake, can you st il 1 u se 
t h e rollback comma n d ? 

Yes and No. You can issue the command, but it will not roll back the changes. 

5. Will using a savepoint in the middle of a transaction save all that happened 
before it automatically? 

No. A savepoint comes int o pi ay onl y if a rollback command is issued--and then 
only the changes made after the savepoint wil 1 be r ol 1 ed back. 

Exercise Answers 

1. Use Per sonal Oracle7syntax and correct the synt ax (if necessary)for the 
fol 1 owing: 

SQL> START TRANSACTION 

INSERT INTO CUSTOMERS VALUES 

( ' SMITH ' , ' JOHN ' ) 
SQL> COMMIT; 

Answer: 

SQL> SET TRANSACTION; 

INSERT INTO CUSTOMERS VALUES 

( ' SMITH ' , ' JOHN ' ) ; 
SQL> COMMIT; 

2. Use Per sonal Oracle7 syntax and correct the syntax (if necessary)for the 
fol 1 owing: 

SQL> SET TRANSACTION; 

UPDATE BALANCES SET CURR_BAL = 25000; 
SQL> COMMIT; 

Answer: 

SQL> SET TRANSACTION; 

UPDATE BALANCES SET CURR_BAL = 25000; 
SQL> COMMIT; 

Thisstatement is correct and wil 1 workquitewell;however,youhavejust 
updated everyone's current ba lance to $25,000! 

3. Use Per sonal Oracle7 syntax and correct the syntax (if necessary)for the 
fol 1 owing: 



SQL> SET TRANSACTION; 

INSERT INTO BALANCES VALUES 

('567.34', '230.00', ' 8 ' ) ; 
SQL> ROLLBACK; 

This st at emen t is cor r ect . Not hing wil 1 be in ser t ed. 

Day 12, "Database Security" 

Quiz Answers 

1. What is wrong with the following statement? 

SQL> GRANT CONNECTION TO DAVID; 

There is no connection rol e. The proper synt ax is 

SQL> GRANT CONNECT TO DAVID; 

2. True or Fal se (and why): Dropping a user will cause all objectsowned by that 
user to be dropped as wel 1 . 

This st at emen t is t rue only if the drop user u ser name cascade st at emen t is 
executed.The cascade opt ion tellsthe systemto dropall objectsowned by the 
user aswell asthat user. 

3. What would happen if you created a table and granted select privilegeson the 
t abl e to public? 

Everyone could select fromyour table,even usersyou may not want to be able to 
view your dat a. 

4. Is the fol 1 owing SQL statement correct? 

SQL> create user RON 

identified by RON; 

Yes. This synt ax cr eat es a user . However , t he u ser wil 1 acquir e t he def aul t 
settings, which may not be desirable. Check your implementation for these 
set t ings. 

5. Is t he fol 1 owing SQLstatement correct? 



SQL> alter RON 

identified by RON; 

No. The u ser is missing. The correct syntaxis 

SQL> alter user RON 

identified by RON; 

6. Is the following SQL statement correct? 
SQL> grant connect, resource to RON; 

Yes. The synt ax is correct . 

7. If you own a table, who can select fromthat table? 
Only users with the select privilege on your table. 

Exercise Answer 

Experiment with your database system's security by creating a table and then by 
cr eat ing a u ser . Give this user various privileges and then take themaway. 

(On your own.) 

Day 13, "Advanced SQL Topics" 

Quiz Answers 

1. True or Fa 1 se: Microsoft Visual C++ allows pr ogr ammer stocall the ODBC API 
direct 1 y. 

Fa 1 se. Microsoft Visual C++ encapsul atesthe ODBC library with a set of C++ 
cl asses. These cl asses provide a higher-1 evel interface to the ODBC functions, 
which r esul t s in an easier -t o-u se set of funct ions. However , t he over al 1 
funct ion al it y is somewhat 1 imit ed.If you purchase the ODBC Software 
Devel opment Kit (SDK) (you can obt a in the SDK by joining the Microsoft 
Devel oper sNetwork), you can call the API directlyfromwithin a Visu al C++ 
a ppl ic a t io n . 

2. True or Fal se: The ODBC API can be called directly only froma C program. 
Fal se. The ODBC API resides wit h in DLLs that can be bound by a number of 
languages,including Visual Basic and Borland's Object Pascal . 



3. True or Fal se: Dynamic SQL requires the use of a pr ecompil er . 

Fal se. St at ic SQL requires a pr ecompl ier . Dynamic SQL is just that: dynamic. The 
SQL st at ement s u sed wit h Dynamic SQL can be prepared and executed at r unt ime. 

4. What doesthe #in front of a t empor ar y t abl e signify? 
SQL Server uses t he # t o fl ag a t empor ary t abl e. 

5. Wh at mu st be done af t er cl osing a cur sor to return memory? 
You must deallocatethe cur sor . The synt ax is 

SQL> deallocate cursor cursor_name; 

6. Are t rigger s u sed wit h the select st at ement ? 

No. They are execut ed by t he u se of update, delete, or insert. 

7. If you have a trigger on a table and the table is dropped, does the trigger stil 1 
exist ? 

No. The t rigger is aut omat ical 1 y dropped when the table is dropped. 

Exercise Answers 

1. Cr eat e a sampl e da t abase appl icat ion . (We u sed a mu sic col 1 ect ion to il 1 ust r at e 
t hese point s t oday .) Br eak t his appl icat ion int o 1 ogical data groupings. 

2. List of queriesyou thinkwill berequiredto complete this application. 

3. List the variousrulesyou want to ma in t a in in the data base. 

4. Create a data base schema for the various groups of data you described in stepl. 

5. Convert thequeriesin step2tostored procedures. 

6. Convert the rules in step3totriggers. 

7. Combine st eps 4, 5, and 6 int o a 1 arge script filethat canbeusedtobuildthe 
da t abase and all it s associat ed procedures. 

8. In ser t some sampl e data. (This st ep can a 1 so be a par t of t he script fil e in st ep 7.) 

9. Execute the procedures you have created to test their functionality. 
(On your own.) 



Day 14, "Dynamic Uses of SQL" 



Quiz Answers 

1. In which object does Microsoft Visual C++ pi ace it s SQL? 

In t he CRecordSet object 's GetDefaultSQL member . Remember , you can change the 
st ring hel d here to manipul at e your t abl e. 

2. In which object does Del phi pi ace it s SQL? 
In the TQuery object . 

3. What is ODBC? 

ODBCstandsfor open data base connect ivity. This technology en abl es Window s- 
based programs to accessa databasethrough a driver. 

4. What does Delphi do? 

Del phi provides a seal abl e in t erf ace to variou s da t abases. 

Exercise Answers 

1. Change the sort order in the C++ exampl e from ascending to descending on the 
state fiel d. 

Change the return value of GetDefaultSQL as shown in the following code 
fragment : 

CString CTyssqlSet: : GetDefaultSQL ( ) 
{ 

return " SELECT * FROM CUSTOMER ORDER DESC BY STATE " ; 
} 

2. Go out , find an appl icat ion that needs SQL, and use it . 
(On your own.) 

Day 15, "Streamlining SQL Statements for Improved 
Performance" 

Quiz Answers 

l.What does streamline an SQL statement me a n ? 

St r eaml ining an SQL st at ement is t a king t he pat h wit h the 1 east resist ance by 



carefullyplanningyour statement andarrangingtheelementswithin your 
cl au ses pr oper 1 y . 

2. Should tables and their corresponding indexes reside on the same disk? 
Absol ut el y not . If possibl e, always store tables and indexes separ at el y to avoid 
disk cont ent ion . 

3. Why is the arrangement of conditionsin an SQLstatement import ant ? 
For more efficient data access (the path with the least resistance). 

4. What happens during a ful 1 -t abl e scan? 

A t abl e is read row by row inst ead of using an index t hat point s t o specific rows. 

5. How can you avoid a full-table scan? 

A full-table scan can be avoided by creating an index or rearranging the 
conditions in an SQL statement that are indexed. 

6. What are some common hindrances of general performance? 
Common performance pit f al 1 s incl ude 

o Insufficient shared memory 

o Limit ed number of avail abl e disk drives 

o Improper u sage of avail abl e disk drives 

o Running largebatchloadsthat are unschedul ed 

o Fail ing t o commit or rollbacktransactions 

o Improper sizing of tablesand indexes 

Exercise Answers 

1. Make the following SQL statement more readable. 

SELECT EMPLOYEE. LAST_NAME, EMPLOYEE . FIRST_NAME, EMPLOYEE .MIDDLE_NAME, 
EMPLOYEE . ADDRESS , EMPLOYEE . PHONE_NUMBER, PAYROLL . SALARY , 
PAYROLL . POSITION, 

EMPLOYEE. SSN, PAYROLL . START_DATE FROM EMPLOYEE, PAYROLL WHERE 
EMPLOYEE. SSN = PAYROLL. SSN AND EMPLOYEE . LAS T_NAME LIKE ' S% ' AND 
PAYROLL . SALARY > 20000; 

You should reformat theSQLstatement asfollows, depending on t he con sist ent 
format of your choice: 



SELECT E.LAST_NAME, E . FIRST_NAME, E . MIDDLE_NAME , 
E . ADDRESS , E . PHONE_NUMBER, P . SALARY , 
P. POSITION, E.SSN, P . START_DATE 
FROM EMPLOYEE E, 

PAYROLL P 
WHERE E.SSN = P . SSN 

AND E.LAST_NAME LIKE ' S% ' 
AND P. SALARY > 20000; 

2. Re arrange the conditionsin the following query to opt imize data retrieval 
t ime.Use the following st at ist ic s (on the tablesin their entirety)to det ermine 
the order of the conditions: 

593 individual s have the 1 ast name smith. 

712 individual s 1 ive in Indianapolis. 

3,492 individual s are male. 

1,233 individual s earn a sal ar y >= 30, 000. 

5,009 individual s are singl e. 

individual_id is t he primary key for bot h t abl es. 

SELECT M. INDIVIDUAL_NAME, M. ADDRESS, M.CITY, M. STATE, M.ZIP_CODE, 

S . SEX , S . MARITAL_STATUS , S . SALARY 
FROM MAILING_TBL M, 

INDIVIDUAL_STAT_TBL S 
WHERE M.NAME LIKE ' SMITH% ' 

AND M.CITY = 'INDIANAPOLIS' 

AND S.SEX = 'MALE' 

AND S. SALARY >= 30000 

AND S.MARITAL_STATUS = 'S' 

AND M. INDIVIDUAL_ID = S . INDIVIDUAL_ID; 



Answer: 

According to the statistics, your new query should look simil ar to the following 
an swer . Name like ' smith% ' is t he most r est r ict ive condit ion becau se it wil 1 
return the fewest rows: 

SELECT M. INDIVIDUAL_NAME, M. ADDRESS, M.CITY, M. STATE, M.ZIP_CODE, 

S . SEX , S . MARITAL_STATUS , S . SALARY 
FROM MAILING_TBL M, 

INDIVIDUAL_STAT_TBL S 



WHERE M. INDIVIDUAL_ID = S . INDIVIDUAL_ID 
AND S.MARITAL_STATUS = 'S' 
AND S.SEX = 'MALE' 
AND S. SALARY >= 30000 
AND M.CITY = 'INDIANAPOLIS' 
AND M.NAME LIKE ' SMITH% ' ; 

Day 16, "Using Views to Retrieve Useful Information 
from the Data Dictionary" 

Quiz Answers 

1. In Oracle,how can you find out what tables and views you own? 

By selecting from user_catalog or cat. The name of the data diet io nary object 
wil 1 vary by impl ement at ion , bu t all ver sions ha ve ba sical 1 y t he same in for mat ion 
about objectssuch astables and views. 

2. What t ypes of in for mat ion are st or ed in the data diet ion ary? 

Da t abase design, user st at ist ics, processes, object s, grow t h of object s, performance 
st at ist ics, st or ed SQL code, da t abase secur it y. 

3. How can you use performance st at ist ics? 

Performance st at ist ics suggest ways t o improve da t abase performance by modifying 
database parameters and streamlining SQL, which may al so include the use of 
indexes and an evaluation of their efficiency. 

4. What are some database objects? 

Tabl es, indexes, synonyms, cl u st er s, views. 

Exercise Answers 

Suppose you are managing a smal 1 t o medium-size da t abase. Your job r esponsibil it ies 
include developing and managing the database.Another individual isinserting large 
amountsof data in to a table andreceivesan error indicating a lackof space. You must 
det ermine thecauseof t he pr obi em. Does t he u ser 's t abl espace quot a needtobe 
increased, or do you need to allocate more space to the tabl espace? Prepare a step-by - 
steplist that explainshow you will gather the necessary in for mat ion fromthedata 
diet ion ary. You do not need to 1 ist specific t abl e or view names. 

l.Look upthe error in your database documentation. 



2. Query the data dictionary for in for mat ion on the table, it s current size, 
table space quota on the user, and space allocated in the table space (the 

t abl espace that hoi ds t he t ar get table). 

3. Det ermine how much space the user needs t o finish in ser t ing the data. 

4. What is the real problem?Doesthe u ser 's t abl espace quota need to be increased, 
or do you need to allocate more space to the tablespace? 

5. If the user doesnot have a sufficient quota,then increase the quota.If the 
current tablespaceisfilled,you may want to allocate more space or move the 
target table to a t abl espace with more free space. 

6. You may decide not to increase the user's quota or not to allocate more space 
to the t abl espace. In either case you may have to consider purging old data or 
archiving the data off to tape. 

These stepsare not irrevocable.Your act ion pi an may vary depending upon your 
company policy or your individual situation. 

Day 17, "Using SQL to Generate SQL Statements" 

Quiz Answers 

1. Fromwhich two sourcescan you generate SQL script s? 

You can gen er ate SQL script s fromdatabase tables and the data diet io nary. 

2. Wil 1 t he f ol 1 owing SQL statement work?Will thegeneratedoutput work? 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SPOOL CNT.SQL 

SQL> SELECT ' COUNT (*) FROM ' || TABLE_NAME || ';' 

2 FROM CAT 

3 / 

Yes t he SQL st at ement wil 1 gener at e an SQL script , but t he gener at ed script wil 1 
not work. You need select 'select' in front of count (*): 

SELECT 'SELECT COUNT (*) FROM ' || TABLE_NAME || ';' 

Ot her wise, your out put wil 1 1 ook 1 ike t his: 



COUNT (*) FROM TABLE_NAME; 

which is not a val id SQL st at ement . 

3. Will the following SQL statement work? Will the generated output work? 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SPOOL GRANT. SQL 

SQL> SELECT 'GRANT CONNECT DBA TO ' | | USERNAME | | '; ' 

2 FROM SYS . DBA_USERS 

3 WHERE USERNAME NOT IN ( ' SYS ' , ' SYSTEM ' , ' SCOTT ' ) 

4 / 

Once again, yes and no. The st ate me nt will gen er ate an SQL script, but the SQL 
that it gener at es wil 1 be incomplete. You need to add a comma between the 
pr iv il e g e s connect and dba: 

SELECT 'GRANT CONNECT, DBA TO ' | | USERNAME | | '; ' 

4. Wil 1 t he f ol 1 owing SQL statement work?Will thegeneratedoutput work? 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 

SQL> SELECT 'GRANT CONNECT, DBA TO ' | | USERNAME | | '; ' 

2 FROM SYS . DBA_USERS 

3 WHERE USERNAME NOT IN ( ' SYS ' , ' SYSTEM ' , ' SCOTT ' ) 

4 / 

Yes. The synt ax of the main st at ement is val id, and the SQL that wil 1 be 
generatedwill grant connect and dba t o al 1 u ser s sel ect ed. 

5. True or Fa 1 se: It is best t o set feedback on when gener at in g SQL. 

False.You donot carehow manyrowsarebeingselected,asthat will not be part 
of the syntax of your generated statements. 

6. True or False:When generating SQL fromSQL, always spool to a list or log file 
for a record of what happened. 

Fal se. You shoul d spool t o an . sql file,or whatever your n aming convent ion is 
for an SQL file. However, you may choose to spool within your generatedfile. 

7. True or False: Before generating SQL to truncate tables, you should always 
make sure you have a good backupof the tables. 



True. Ju st to be safe. 



8. What is the edcommand? 

The edcommand takesyou in to a full screen text editor.edisvery simil ar to vion 
a UNIX sy st em and appear s 1 ike a Windows Not epad fil e. 

9. What does t he spool off command do? 

The spool off command cl oses an open spool fil e. 

Exercise Answers 

1. Using the SYS.DBAJJSERS view (Personal Oracle7), create an SQL statement 
that will generate a seriesof grant st at emen t s t o five new u ser s: John , Kevin , 
Ryan, Ron, and Chris. Use the column called username. Grant themSelect access 

t O history_tbl. 

SQL> SET ECHO OFF 
SQL> SET FEEDBACK OFF 
SQL> SPOOL GRANTS. SQL 

SQL> SELECT 'GRANT SELECT ON HISTORY_TBL TO ' | | USERNAME | | '; ' 

2 FROM SYS . DBA_USERS 

3 WHERE USERNAME IN ( ' JOHN ' , ' KEVIN ' , ' RYAN ' , ' RON ' , ' CHRIS ' ) 

4 / 

grant select on history_tbl to JOHN; 
grant select on history_tbl to KEVIN; 
grant select on history_tbl to RYAN; 
grant select on history_tbl to RON; 
grant select on history_tbl to CHRIS; 

2. Using the exampl es in t his chapt er as guidel ines, cr eat e some SQL st at ement s 
that will generate SQL that you can use. 

There are no wrong answersaslong asthe syntax is correct in your generated 
st at ement s. 



WARNING: Unt il you compl etely under st and the concept s pre sent ed in this 
chapter,takecaution when generating SQL statements that will modify 
existing data or database structures. 



Day 18, "PL/SQL: An Introduction" 



Quiz Answers 



1. How is a da t abase t rigger u sed? 

A da t abase t rigger t akes a specified act ion when data in a specified t abl e is 
manipul at ed. For in st a nee, if you make a change to a t abl e, a t rigger could insert 
a row of data in to a hist or y table to audit the change. 

2. Can related procedures be stored together? 
Related procedures may be st oredtogether in a package. 

3. True or Fal se: Dat a Manipul at ion Language can be used in a PL/SQL st at ement . 
True. 

4. True or Fal se: Data Definition Language can be used in a PL/SQL statement . 

Fal se. DDL cannot be used in a PL/SQL statement.lt is not a good idea to auto ma te 
the process of making structural changesto a database. 

5. Is text output directly a part of the PL/SQL syntax? 

Text out put is not directlyapart ofthelanguageof PL/SQL; however, text 
output is supported by the standard package dbms_output. 

6. List the t hr ee major par t s of a PL/SQL st at ement . 
declare sect ion , procedure sect io n , exception sect ion . 

7. List the commands that are associated with cursor control. 

DECLARE, OPEN, FETCH, CLOSE. 

Exercise Answers 

1. Declare a variable called HourlyPay in which the maximum accept ed value is 
99.99/hour. 

DECLARE 

HourlyPay number ( 4 , 2 ) ; 

2. Define a cursor whose content is all the data in the customer_table where the 

CITY is INDIANAPOLIS. 

DECLARE 

cursor cl is 

select * from customer_table 
where city = ' INDIANAPOLIS ' ; 



3. Define an exception called UnknownCode. 



DECLARE 

UnknownCode EXCEPTION; 

4. Wr it e a st at ement that wil 1 set the amt in t he amount_table to 10 if code is a, 
set the amt to 20 if code is b, and r aise an except ion called UnknownCode if code is 
neither Anor b. The table hasone row. 

IF ( CODE = 'A' ) THEN 

update AMOUNT TABLE 
set AMT = 10; 
ELS IF ( CODE = 'B' ) THEN 
update AMOUNT TABLE 
set AMT = 20; 
ELSE 

raise UnknownCode; 
END IF; 

Day 19, "Transact-SQL: An Introduction" 

Quiz Answers 

1. True or False: The use of the word SQL in Oracl e's PL/SQL and 

Microsoft /Sybase's Tr an sact -SQL impl iesthat theseproductsarefully compl iant 
with the ANSI st andard. 

Fa 1 se. The word is not pr ot ect ed by copyright .Theproductsmentioned do compl y 
with much of the ANSI st andard, but theydonot fully compl y wit h ever yt hing in 
that st andard. 

2. True or Fa 1 se: Static SQL is 1 ess fl exibl e t han Dynamic SQL, although the 
performance of st at ic SQL can be bet t er . 

True. Static SQL requires the use of a pr ecompil er , and it s queries cannot be 
prepared at r unt ime. There for e, st at ic SQL is 1 ess fl exibl e t han dynamic SQL, but 
because the query is already pr ocessed, t he performance can be better. 

Exercise Answers 

1. If you are not using Sybase/Microsoft SQL Server, compare your product 's 
extensions to ANSI SQL to the extensions mentioned today. 

Because nearlyall ofDay 19dealswith Transact -SQL, wed id not explorethe 



many other extensions to ANSI SQL. Most documentation that accompanies 
da t abase product s makes some effort t o point out any SQL ext en sions provided. 
Keep in mind that u sing t hese ext en sion s wil 1 make port in g your quer ies t o ot her 
da t abases more difficul t . 

2. Writ e a brief set of statementsthat will check for theexistenceof some 
condition. If t his condit ion is true, per form some operation. Otherwise, perform 
another operation. 

This operation requires an if statement. There are no wrong answers aslong as 
you fol 1 ow the synt ax for 1 ogical st at ement s (if st at ement s) discu ssed today. 

Day 20, "SQL*Plus" 

Quiz Answers 

1. Which commands can modify your preferences for an SQL session? 
set commands change the settingsavailable with your SQL session . 

2. Can your SQL script prompt a user for a parameter and execute the SQL 
st at ement using the entered parameter? 

Yes. Your script can accept par a met er s fr om a u ser and pass t hem int o variabl es. 

3. If you are creating a summarized report on entriesin a customer t abl e, how 
would you groupyour data for your report? 

You woul d pr obabl y break your groups by cu st omer because you are selecting 
from the customer t abl e. 

4. Are t her e 1 imit ations to what you can have in your login. SQL f il e? 

The only 1 imit ationsarethat the text in your login. SQL fil e mu st be val id SQL 
and SQL*Plus commands. 

5. True or Fa 1 se: The decode function is the equivalent of a loopin a procedural 
programming language. 

Fal se. decode is 1 ike an if. . .then st at ement . 

6. True or Fal se: If you spool the out put of your query to an exist in g fil e, your 
output will be appended to that file. 



Fal se. The new out put wil 1 over wr it e t he or iginal fil e. 

Exercise Answers 

1. Using the products table at the beginning of Day 20, writ e a query that will 
select all data and compute a count of the records returned on the report 
without using the set feedback on command. 

compute sum of count (*) on report 
break on report 

select product_id, product_name, unit_cost, count (*) 
from products 

group by product_id, product_name, unit_cost; 

2. Suppose today is Monday, May 12, 1998. Write a query that will produce the 
fol 1 owing out put : 

Today is Monday, May 12 1998 
Answer: 

set heading off 

select to_char (sysdate, ' "Today is "Day, Month dd yyyy ' ) 
from dual; 

3. Use the fol 1 owing SQL st at emen t for t his exer cise: 

1 select * 

2 from orders 

3 where customer_id = '001' 
4* order by customer_id; 

Without retyping the statement in the SQL buffer, change the table in the 
from clause to the customer table: 

12 

c/ orders/ customer 

Now append desc to the order bycI ause: 

14 

append DESC 



Day 21, "Common SQL Mistakes/Errors and 



Resolutions" 



Quiz Answers 

1. A user call s and says, "I can't sign on t o t he da t abase. But ever yt hing was 
working fine yest er day. The error says in val id u ser /password. Can you helpme?" 
What stepsshouldyoutake? 

At fir st you wouldthink to your self, yeah sure, you just forgot your password. 
But th is error can be returned if a front-end application cannot connect to the 
database. However, if you know the data base isupand fund ional, just change the 
password by using the alter user command and tell the u ser what the new 
password is. 

2. Why should tableshave storage clauses and a table space destination? 

In order for tablesnot totakethedefault settingsfor storage,you must include 
the storageclause.Otherwisemediumtolargetableswill fill upandtake 
ext ent s, cau sing si ower performance. They al so may run out of space, cau sing a 
halt to your work until the DBA can fix the space problem. 

Exercise Answers 

1. Suppose you are logged on to the data base as system, and you wish to dropa 

t abl e cal 1 ed history in your schema. Your regul ar user ID is jsmith. What is the 
correct synt ax t o dr op t his t abl e? 

Because you are signed on as system, be sure to qualify the table by including the 
table owner. If you do not specify the table owner, you could accidentally dropa 
t abl e cal 1 ed history in the system schema, if it exist s. 

SQL> DROP TABLE JSMITH . HI STORY; 

2. Correct t he fol 1 owing err or : 
INPUT: 

SQL> select sysdate DATE 
2 from dual; 

OUTPUT: 

select sysdate DATE 
ERROR at line 1: 

ORA-00923: FROM keyword not found where expected 



date is a reserved word in Oracle SQL. If you want to name a column heading date, 
then you must use double quotation marks: "date". 
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